SDMS DOCID# 1128596

THIRD FIVE-YEAR REVIEW REPORT
DRAFT

RIVERBANK ARMY AMMUNITION PLANT
CITY OF RIVERBANK
STANISLAUS COUNTY
CALIFORNIA

PREPARED BY:
U.S. Army Corps of Engineers
Sacramento District
July 2011

Approved by: Date:

U.S. Department of the Army

U.S. Environmental Protection Agency



Table of Contents

EXECUTIVE SUMIMIAIY ceiiiitiiitiitititieitiete ettt ee et e aeeeeeeeee s e eeeeeeseaeeeeeeeeaeeseeeeeeeseaesasesssesasasnssensssnnnnns vii
1.0 INEFOAUCTION ..ttt sttt et b e sh e sheesabesab e e b e e s beesseesmeeemeeenreenneens 1
2.0 Y1 H=N a1 e aTe ] [o =4V SRR 3
3.0 23 Yol €= oYU T o o ISR 4
0 I o o1V (o= @ o = = ot € =Y 1 o (oL USSR 4
A o (Vo [T =1<To] [o =4V PRSP 4
3.3 LaNd aNd RESOUICE USE....coiiiiieiiiiiieiteete ettt sttt ettt st sttt et e st esbeesaeesanesane e b e e sneenneesnees 5
3.4 History of ContaminatioN.........eeii oo e e e e e e e e e s et areeeeeeeeeennraaeeeeaeeeennnes 6
34,1 GrOUNAWALEE . .eeiiiieeeeeetee ettt ettt et s et e sttt e st e e bt e e s b e e s bee e smeeesabeesabeeesabeesaneeessseesareeeaneeesnseens 6
B2 LAl et sh e she e s s r e e b e e b e nneeenees 7
3.4.3 Evaporation-Percolation PONAS .........ceiiiiiiciee ettt e et e e e bre e e e bae e e e 7
N LT P T ISX=EY o Lo 1Y SR PSP 7
3.5.1 E/P PONAS REMOVAI ACTION ..eetiitieeeeeeeeeeeee et ee e e e e e e et e e eeesesaseeeteeeessesasseeareeesesasasseeeneeesss 7
3.5.2 Permanent Potable Water Supply Response ACtiON.........ccceeeviiieeciiiiiieee e eecrreeee e 7
3.5.3 Interim Groundwater Treatment System Response ACtiON........ccccccveeeeiiieeeeiiiee e e eeiee e 7
N I (e I (1 Y= Yot u o PRSP 8
4.0 REMEAIAI ACLIONS ...ttt sttt s e e e e s be e e be e e sareesbeeesnneesareeeanes 8
4.1 Federal FaCilities ABrEEMENT ..ccicuiiiiiiiiee ettt e et e e s st e e e s s abae e s ssaaeessssaeessnaseeens 8
N 0T g1 Te (VAT =T ot o o PR 8
4.2, 1 GrOUNOWATET .cc.eietieriieite ettt ettt ettt et et e bt e s bt e s bt e sae e st e et e e bt e bt esbeesheesaeesabesabeeabeenbeesneesneesanes 9
A.2.2 LandFill ..o b e s st e b e bt e s aeesaeeeaees 9
4.3 Remedy IMpPlementation ... e s e e e e e e e e e rre e e e nanres 10
T8 B G o 10 o [o 1Y | {=T TSP U PP ST PPRPSTN 10
A.3.2 LaNAFill et st st et b e bt s e st b e b e nree s 11
4.4 SYStEM O PEIatiONS i i e e e e e e e e e e e e e e ees 11
N B G o 10 o [o 1V Y | {= PSP PR VPPN 11
Ny =T o Lo | 1 | D TP PR PR PPPPRTN 12
4.5 POSE-ROD ACHIONS ...cieieiiieiiitite ettt e s e e s e e s e e st e e s nee e e sanneeeesaaneeeesnanreeessanes 13
4.5.1 ReCharge Of the A-ZONE ......ccoiuiiiiiiiiie ettt e e st e e e s ata e e e sertaee e santaeeesentaeeesans 13
4.5.2 Industrial Waste Treatment Plant Source Investigation upon Closure..........ccceeeveviieeeeiineeens 13
5.0 Progress since the Last FIVE-YEAr REVIEW ......ccccuuuiiiiieiieccciiieeee e eecttte e e e e e e e eenntaee e e e e e s e nnnraaeeaeeean 13
5.1 Operation and Maintenance Plan Update.......ccuueeeeeiieecciiiieee ettt e e e re e e e e e e 15
5.2 Explanation of Significant DIffer@nces H1 ........ccueiiieiiie ittt arre e e saraee s 15
Draft Five-Year Review Report Page ii

Riverbank Army Ammunition Plant



5.3 Explanation of Significant DIffer@nces H2 .........c.ueiiiiiee ittt ettt e e 16

5.4 Finding of SUitability tO TranSTer.......c.uiii ettt et e e are e e e are e e e e araee s 17
5.5 Finding of Suitability for Early Transfer........ui ettt e e e earae s 18
6.0 Five-Year REVIEW PrOCESS......c.uiiiiiiiiiiiiiiiiiiic i 19
6.1 AdMIiNistrative COMPONENTES ...ceeiiiiiiiieiee et e e e e eeerree e e e e e e eseatte e e e e e e s essataraeeeeeeeesnssssneeeaseeannnns 19
6.2 ComMUNITY NOTITICATION ... .eiiiiiiiiee ettt e e e b e e e tb e e e e earaeeeentaeeeennaeeas 19
6.3 Site INSPECLION AN INTEIVIEWS ...eiiiiiiiie ettt et e et e e et e e e e st e e e e seataeeeeenbaeeesensaeeesans 19
6.4 DocumMENt aNd Data REVIEW .......coiuiiiiiiiiiiiiieeieeee ittt ettt st st e 21
6.4.1 Supplemental Groundwater Characterization........cccccccuveeeiiiiee e 21
L 2 =] o YoYU T Vo IR ¥ o 1Y SRR 21
6.4.3 1N SitU PIlOT TEST c.neteiiiiieitee ettt st e s bt e s e s bt e e sar e e sareeesneeesaneeeanes 22
6.4.4 GrouNAWALEr DAta .....c.eoiiiiiiieiierie ettt ettt st st b e s n e r e 22
6.4.5 LaNdfill DA .eeuveiiiieiieeieeteete ettt b e re e saee e e re e 28
6.4.6 Recommended Changes to Monitoring Program ..........c.ceeveeiieccciiiieeee e 28
7.0 TEChNICAl ASSESSIMENT ..ttt st sa e st e e be e e s b e e ssteesabeesareeesaneesaneeennes 29
8.0 Issues and ReCOMMENAATIONS .....covviiiiiiriiiiiirieete ettt ettt sse e st e b e sreesnee s 32
8.1 Land Use and Groundwater Use CONLIOIS.........ccceiriiriirieniiiieeieesesee ettt 32
8.2 Western Extent of Chromium Plume is not Well-Defined.........cccovevieriirinniniieeecececeeeee 33
8.3 Source of Contamination Upgradient of EW54B is not Defined..........cceeecuiiieeciiiieccieeeecceee e, 33
8.4 Chromium Concentrations in Landfill Monitoring Well MWB5A...........cccooiieeciiieeeciee e 33
8.5 GroUNAWALEr LEVEI IN The A/A =ZONC ....ooiieeiieieeeeee ettt e ettt e e e ettt e s s ettt e s seaatessaaaeessasbsessaraees 34
9.0 Protectiveness Statement. ...t 35
10.0  NEXE REVIEW ...ttt et e e e e s e e s s e e s s nn e e e s e mne e e s e nneeeesanrenessnnnnens 36
Draft Five-Year Review Report Page iii

Riverbank Army Ammunition Plant



Figures
Figure 1: Vicinity Map
Figure 2: Site Map
Figure 3: A/A’-Zone Groundwater Elevation and Isoconcentration Contours
Figure 4: B-Zone Groundwater Elevation and Isoconcentration Contours
Figure 5: C-Zone Groundwater Elevation and Isoconcentration Contours
Figure 6: D-Zone Groundwater Elevation and Isoconcentration Contours
Figure 7: 2006 A/A’ Aquifer Zone Supplemental Groundwater Characterization Results
Figure 8: 2006 B Aquifer Zone Supplemental Groundwater Characterization Results

Tables
Table 1: Chronology of Site Events
Table 2: Some Tenants of RBAAP
Table 3: Extraction Well Flow Comparison
Table 4: Annual Mass Removal Rates
Table 5: Groundwater Monitoring Summary Statistics for Chromium
Table 6: Groundwater Monitoring Summary Statistics for Cyanide
Table 7: Statistical Trend Analysis Summary
Table 8: Issues Identified During the Five-Year Review
Table 9: Recommendations and Follow-up

Attachments
Attachment 1 — Site Inspection Checklist
Attachment 2 — Documents Reviewed
Attachment 3 — Applicable or Relevant and Appropriate Requirements
Attachment 4 — Public Notice
Attachment 5 — Evaluation of Ecological Risk
Attachment 6 — Interview Reports
Attachment 7 — Groundwater Trend Analysis
Attachment 8 — Site Inspection Photos
Attachment 9 — Groundwater Monitoring Data

Appendix
Comments received on Draft FYR from Support Agencies

Draft Five-Year Review Report Page iv
Riverbank Army Ammunition Plant



List of Acronyms

AGSC Ahtna Government Services Corporation

Ahtna Ahtna Engineering Services, LLC

ALCOA  Aluminum Company of America

AOC Area of Concern

ARAR Applicable or relevant and appropriate requirement
BRAC Base Realignment and Closure (Commission)

bgs Below ground surface

CCR California Code of Regulations

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
CFR Code of Federal Regulations

COC Contaminant of concern

COE U.S. Army Corps of Engineers

DHS Department of Health Services

DOD Department of Defense

DTSC California Department of Toxic Substances Control

E/P Evaporation-percolation (ponds)

EDC Economic Development Conveyance
EPA U.S. Environmental Protection Agency
EPP Environmental Protection Provision
ESD Explanation of Significant Differences
EW Extraction well

FFA Federal Facility Agreement

FOSET  Finding of Suitability for Early Transfer
FOST Finding of Suitability to Transfer

FYR Five-Year Review

gpm Gallons per minute

GWTP  Groundwater Treatment Plant

GWTS Groundwater Treatment System

IC Institutional Controls

Draft Five-Year Review Report Page v
Riverbank Army Ammunition Plant



IGWTS
IWTP
LLNL
LUC
MCL
ng/L
MW
NCP

NI

NPL
O&M
OSHA
PHG
POC
QAPP
QA/QC
RAO
RBAAP
RCLRA
RCRA
RI

ROD
RWQCB
SLUC
SWMU
TPH
TTLC
WDR

Interim Groundwater Treatment System
Industrial Waste Treatment Plant

Lawrence Livermore National Laboratory

Land Use Controls

Maximum contaminant level

Micrograms per liter

Monitoring well

National Oil and Hazardous Substances Pollution Contingency Plan
Norris Industries

National Priorities List

Operation and maintenance

Occupational Safety and Health Administration
Public Health Goal

Point of Control

Quality Assurance Project Plan

Quality assurance/quality control

Remedial action objectives

Riverbank Army Ammunition Plant

Riverbank City Local Redevelopment Authority
Resource Conservation and Recovery Act
Remedial Investigation

Record of Decision

California Regional Water Quality Control Board, Central Valley Region

State Land Use Covenant

Solid Waste Management Unit

Total petroleum hydrocarbons

California Total Threshold Limit Concentration

Waste Discharge Requirement

Draft Five-Year Review Report
Riverbank Army Ammunition Plant

Page vi



Executive Summary

The previous (second) Five-Year Review (FYR) for the Riverbank Army Ammunition Plant
(RBAAP) in Riverbank, California was finalized in September 2006. The RBAAP was put on
the Base Realignment and Closure (BRAC) list in 2005, and is undergoing closure and transfer
to the City of Riverbank Local Redevelopment Authority. This is the third FYR for the RBAAP.

Overall, the groundwater extraction and treatment system and landfill cover remedial actions are
functioning as designed and are operated and maintained in an appropriate manner. However,
groundwater pump and treat specified in the ROD for chromium and cyanide removal has not
been fully successful for removal of residual chromium in some areas (US Army, 2011), but
appears to be more effective for cyanide removal. Therefore, Ahtna (AGSC, 2009) has
recommended in situ chromium reduction for the site. An Explanation of Significant Differences
(ESD #1) has been developed to describe this.

The Army is implementing land use controls (LUCs) / institutional controls (ICs) for the
Riverbank Army Ammunition Plant through deed restrictions. An Explanation of Significant
Differences (ESD #2) is being developed to describe these controls.

Appropriate health and safety and emergency response protocols are in place at the RBAAP
facility and are being implemented properly to control risks. Immediate threats to human health
and the environment have been addressed through the implemented groundwater remedy. The
groundwater extraction and treatment system is operating and functioning as designed, with the
exception of extraction wells EW104 and EW114, access to which has recently been regained.
Containment of the contaminated areas has been achieved through establishment of inward
gradients that limit migration of the groundwater plumes. Contaminant levels throughout the site
have generally decreased. The groundwater remedial action is currently protective of human
health and the environment, but deed restrictions are required for institutional control to prevent
inappropriate use of the contaminated groundwater while the groundwater remediation is
occurring. Presently, groundwater in the vicinity of RBAAP is not used for drinking water, as
residents are on the municipal drinking water system. Stanislaus County has stated that
applications for domestic water wells in the vicinity of RBAAP will be denied and applications
for irrigation wells will be considered individually, but that the County has not received a water
well application in the RBAAP area for approximately 10 years.

The deed restrictions would include a restrictive covenant on the landfill site and on groundwater
usage. The Industrial Wastewater Treatment Plant will be addressed under the RCRA Permit
closure requirements. At the time of transfer of the property, the deed restrictions will be
incorporated into the transfer documents.

The landfill cap as installed is effective in containing contaminants by limiting infiltration of
rainwater and preventing direct contact with soils. However, data suggest that the landfill cap
may not fully satisfy the long term objective of protecting groundwater from chromium leaching;
further investigation is recommended. Access controls at RBAAP, which consist of fencing, a
manned gate and security patrols remain in place and are effective. The landfill remedy is
currently protective of human health and the environment, but deed restrictions are required in
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order for the remedy to remain protective in the long-term after transfer of the property.

Five-Year Review Summary Form

SITE IDENTIFICATION

Site name (from WasteLAN): Riverbank Army Ammunition Plant
EPA ID (from WasteLAN): CA7210020759
Region: 09 State: CA City/County: Riverbank / Stanislaus Count

NPL status: X Final [ ] Deleted [] Other (specify)

Remediation status (choose all that apply): [] Under Construction [X] Operating [XI Complete
Multiple OUs?+ [[] YES [X] NO | Construction completion date: 09/29 /1997

Has site been put into reuse? XI YES [] NO Portions of the facility have been leased to private
tenants.

REVIEW STATUS
Lead agency: [] EPA [] State [ ] Tribe [X] Other Federal Agency: U.S. Army
Author name: Technical Team (see Section 6.1)

Author title: Various (see Section 6.1) Author affiliation: U.S. Army Corps of
Engineers

Review period:* 03/01/2011 to 07 /31/2011
Date(s) of site inspection: 05/11 /2011
Type of review:

0 Post-SARA [ Pre-SARA [ NPL-Removal only
[0 Non-NPL Remedial Action Site [] NPL State/Tribe-lead
[] Regional Discretion X Statutory

Review number: [] 1 (irst) [] 2 (second) X' 3 (third) [] Other (specify)

Triggering action:

[] Actual RA Onsite Construction at OU # [] Actual RA Start at OU#

[] Construction Completion XI Previous Five-Year Review Report
[] Other (specify)

Triggering action date (from WasteLAN): 09/ 22 /2006

Due date (five years after triggering action date): 09/ 22 /2011

* [*OU” refers to operable unit.]
** [Review period should correspond to the actual start and end dates of the Five-Year Review in WasteLAN.]
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Five-Year Review Summary Form, cont’d.

Issues:
Several Issues were identified during the third five-year review:

1. Land use controls on groundwater and landfill use have not been fully implemented.

2. Western extent of chromium plume in area of EW104 and EW114 is not well-defined.

3. Source of chromium upgradient of EW54B is not defined.

4. Landfill cap may not fully satisfy objective of protecting groundwater from chromium leaching.
5. Loss of monitoring wells in the A/A’-zone due to falling groundwater levels.

Recommendations and Follow-up Actions:
The following actions are required to correct these issues and ensure that protectiveness is maintained in the future:

1. Complete activities described in the draft final ESD#2 to formalize the ICs for the site.

2. Access to applicable wells was recently regained, so chromium plume should be defined as quickly as possible.
Monitor other wells in vicinity and down gradient of EW104 and EW114 to better define the plume.

3. Better-define source areas for chromium contamination in the area upgradient of the EW54B.

4. Further investigate the causes of the persistent occurrences of chromium contamination above the cleanup goal in
groundwater at landfill.

5. Evaluate monitoring program to determine if existing active wells are sufficient to monitor remedy performance
over the long term.

Protectiveness Statement:

The landfill remedial action is currently protective, based on continued O&M and groundwater monitoring results,
although persistent occurrences of chromium contamination above the cleanup goal in groundwater at the landfill
warrants further investigation.

The groundwater remedial action is operating as designed, with the exception of extraction wells EW104 and
EW114, access to which has recently been regained, and is currently protective. In situ chromium reduction has
been recommended by the contractor to achieve the chromium remediation goal more quickly.

Since both of the remedial actions are currently protective, the overall remedy at the RBAAP is protective of human
health and the environment in the short term. The remedy has achieved reduction in size of the chromium and
cyanide plumes, and there has been no known exposure to potential receptors. Groundwater extraction and
treatment has achieved reduction in the extent of contamination. There has been no known pumping of groundwater
within the plume for beneficial use.

To ensure protectiveness in the long term, the Army must:

1. Formalize the institutional controls with deed restrictions that prevent inappropriate use of the landfill and
prevent use of groundwater.

2. Monitor and install additional wells if necessary to determine the extent of the chromium plume
downgradient of EW104 and EW114, particularly in the B and C monitoring zones.
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3. Adjust groundwater treatment as necessary to address contamination at the downgradient edge of the
chromium plume, particularly in the C-zone.

4. Further investigate potential source areas of chromium contamination, including upgradient of EW54B and
near MWG65A’ at the landfill.

Draft Five-Year Review Report
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1.0 Introduction

The U.S. Army has conducted its third Five-Year Review of the remedial actions implemented at
the Riverbank Army Ammunition Plant (RBAAP) in Riverbank, California. This review was
conducted during March through July 2011. This report documents the results of the review. The
U.S. Army was supported in performance of this five-year review by Ahtna Engineering
Services (Ahtna) who is the Groundwater Treatment Plant (GWTP) operator through contract to
the Army Environmental Center at San Antonio, Texas.

The purpose of the five-year review is to evaluate whether the selected remedy at a site remains
protective of human health and the environment. The methods, findings, and conclusions of
reviews are documented in this five-year review report. In addition, five-year review reports
identify issues found during the review and provide recommendations to address them.

This five-year review report is prepared pursuant to the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) §121 and the National Contingency Plan
(NCP). CERCLA 8121 states:

If the President selects a remedial action that results in any hazardous substances, pollutants, or
contaminants remaining at the site, the President shall review such remedial action no less often than
each five years after the initiation of such remedial action to assure that human health and the
environment are being protected by the remedial action being implemented. In addition, if upon such
review it is the judgment of the President that action is appropriate at such site in accordance with
section [104] or [106], the President shall take or require such action.

The U.S. Environmental Protection Agency (EPA) interpreted this requirement further in the
NCP; the Code of Federal Regulations Part 40(40 CFR)8300.430(f)(4)(ii) states:

If a remedial action is selected that results in hazardous substances, pollutants, or contaminants
remaining at the site above levels that allow for unlimited use and unrestricted exposure, the lead agency
shall review such action no less often than every five years after the initiation of the selected remedial
action.

This is the third formal five-year review for the RBAAP, and generally covers the operational
period from May 2006 through May 2011. Although the Army prepared an initial review report
dated August 1996, the first formal five-year review was conducted in 2001. The triggering
action for the first formal five-year review was the initiation of remedial action on the landfill at
RBAAP on June 5, 1995. The first Five-Year Review Report was finalized on September 21,
2001 and the second Five-Year Review Report finalized in September 2006. This third five-year
review was required because hazardous substances, pollutants, or contaminants remain at the
RBAAP site above levels that allow for unrestricted use and unlimited exposure.

A site-wide ROD (2004) included the two response actions, one for the groundwater and one for
the landfill. The selected groundwater remedy was increased extraction with treatment at the
Interim Groundwater Treatment System (IGWTS). The selected landfill remedy was a final
cover. No further action was needed for the evaporation-percolation (E/P) ponds because
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removal of zinc and TPH contaminated sediments was completed in 2003, prior to the ROD,
which eliminated the need for additional remedial action.
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2.0 Site Chronology

Table 1: Chronology of Site Events

Date Event

1980 The Army published an Installation Assessment that identified potential hazardous
materials release sites at RBAAP.

1984 to A Contamination Survey was completed in three phases. Chromium and cyanide were

1986 identified in groundwater at concentrations exceeding background levels.

1987 to A three phase Remedial Investigation (RI) program was completed. The RI confirmed

1991 that chromium and cyanide were the only contaminants of concern in groundwater.

1989 Interim response action was initiated. Design of the Interim Groundwater Treatment
System (IGWTS) was completed.

2/21/1990 | RBAAP was added to the National Priorities List (NPL).

1990 Construction of the IGWTS was completed.

4/5/1990 | The Federal Facilities Agreement was signed.

10/1991 IGWTS operation commenced with extraction from onsite wells.

12/1992 City of Riverbank water supply lines were extended to residential area west of RBAAP.

12/1993 Evaporation-Percolation (E/P) Ponds Removal Action was completed.

3/23/1994 | The Record of Decision (ROD) was signed.

2/13/1995 | Remedial design for the landfill cap was approved.

6/5/1995 | Remedial action was initiated for the landfill.

10/3/1996 | Construction of the landfill cap, including drainage systems, was completed.

11/1996 Construction of the expanded groundwater treatment system (GWTS) was completed.

9/15/1997 | Final offsite groundwater extraction well of the initial remedial design was installed.

9/29/1997 | Construction completion was achieved.

9/30/1997 | A Preliminary Close Out Report was submitted and approved.

1999 Groundwater Treatment Plant (GWTP) operations went to ion exchange only operation
for removal of both chromium and cyanide.

7/2001 The California Regional Water Quality Control Board (RWQCB) issued revised Waste
Discharge Requirements (WDRs), Order No. 5-01-200.

9/21/2001 | The First Five-Year Review Report was finalized.

6/21/2002 | A Corrective Action Consent Agreement was signed between the California Department
of Toxic Substance Control (DTSC) and the Army.

9/2005 - The 2005 Base Closure and Realignment (BRAC) Commission made recommendations

11/2005 for realignment and closure of the RBAAP on 8 September 2005. The BRAC
Commission’s recommendations became binding on 9 November 2005.

9/2006 The Second Five-Year Review Report was finalized.

11/2006 The GWTS Operations and Maintenance Plan Update was finalized.

9/2007- GWTS off-line for one-year rebound test.

8/2008

10/2007- Geochemical Fixation In-situ treatability test performed.

5/2008

3/2009 Final Environmental Assessment for BRAC 05 Disposal and Reuse of the Riverbank
Army Ammunition Plant, California completed.

7/13/2009 | Finding of No Significant Impact (FNSI) for BRAC 05 Closure of Riverbank Army
Ammunition Plant signed.

3/31/2010 | The former Riverbank Army Ammunition Plant Facility was closed pursuant to the Base
Closure and Realignment Act of 2005.

4/2010 Final Finding of Suitability to Transfer (FOST) completed for Parcels 1, 1a, 2, 2a, and B.
The FOST was amended in April 2011 to remove the Northwest Stormwater Reservoir.

3/2011 Final Explanation of Significant Differences (ESD) No. 1 completed.
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3.0 Background

3.1 Physical Characteristics

The RBAAP facility is located at 5300 Claus Road, Riverbank, Stanislaus County, California.
The Site is about 1 mile south of the Stanislaus-San Joaquin County boundary and approximately
10 miles northeast of the City of Modesto (Figure 1). RBAAP is a 173 acre facility that is
comprised of large production buildings with numerous support buildings located to the north
and west. The main plant consists of 145 acres situated in a primarily rural area, bordered on the
east by pastureland and on the north, west and south by sparse residential areas (Figure 2). Four
evaporation-percolation (E/P) ponds cover an additional 28 acres and are located on the banks of
the Stanislaus River, which is approximately 1.5 mile north of the main plant (Figure 2). The
topography of RBAAP and the surrounding area is flat valley land.

3.2 Hydrogeology

The shallow groundwater bearing zones underlying the Site are not currently used as drinking
water sources. These zones have been designated as A, A', B, and C, and are summarized as
follows (Ahtna, 2011):

» A —an unsaturated upper sand zone with average depth from 29 to 60 feet below ground
surface (bgs); bottom 10 feet predominately clay and silt;

» A’ — a partially to fully saturated, well-graded silty sand with average depth from 60 to 90 feet
bgs and approximately 30 feet thick; bottom 10 feet predominately clay and thinly interbedded
sand and silt;

* B —saturated, semi-continuous sand units interbedded with thin silt and clay layers with
average depth from 90 to 120 feet bgs and approximately 30 feet thick; bottom 10 feet
predominately sand and silty sand with isolated areas of silt and clay;

» C — saturated sand zone with an average depth from 120 to 150 feet bgs (approximately 30 feet
thick).

The aquifer zones defined above are not hydraulically independent. The presence of
discontinuous fine-grained sediment layers creates a complex flow pattern in the subsurface. The
average groundwater flow direction beneath the Site is westerly. Vertical gradients between A'-,
B-, and C-zones are reportedly small, although the regional drop in water levels results in fairly
consistent downward gradients during the summer months (Ahtna, 2011).

Deeper water bearing zones are associated with drinking water resources, although there are no
known wells currently being used for this purpose in the immediate vicinity of RBAAP. The
shallowest of the deeper zones, designated the D-zone, consists of saturated coarse silt and clay
from 150 and 195 feet bgs (approximately 45 feet thick), and gravel and clayey gravel below
approximately 195 feet bgs. The D-zone is monitored by semi-annual sampling of five wells
completed in the upper D-zone; since 1999 contamination has not been detected in the D-zone
monitoring wells. If regional pumping for agricultural or domestic uses occurs, this could create
seasonally strong downward gradients from the C-zone to the D-zone. A seasonal trend is
observed in groundwater levels in hydrologic zones, where levels drop in the summer and
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recover in the winter; however, groundwater levels have not recovered to seasonal historic
levels. Due to the overall trend of continued regional decline in the water table elevation, the A-
zone is now nearly completely unsaturated for a large portion of the year, with the lower portion
becoming saturated only during the late fall and winter seasons. Large amounts of precipitation
in 2005 and 2006 did not reverse the decreasing groundwater elevation trends, indicating that
long-term groundwater declines are due to increased regional extraction of groundwater in the
area. In November 2009 groundwater elevations were generally three to four feet below those
recorded in November 2005 in the A/A’-zone, B-zone, and C-zone (Ahtna, 2009).

3.3 Land and Resource Use

RBAAP was originally constructed by the Aluminum Company of America (ALCOA) as an
aluminum reduction plant supplying the military. The facility was built under authority of the
Defense Plant Corporation in 1942 and production of aluminum began in May 1943. The facility
subsequently was closed in August 1944. In 1951, the plant was converted to a government-
owned, contractor-operated installation for the manufacture of steel cartridge cases. Norris
Industries, Inc. (NI) operated the installation for this purpose from 1952 to 2009. From 1951
until 2009 the RBAAP produced steel cartridge cases with production reaching peaks during the
Korean and Vietnam conflicts. The primary industrial processes used at the facility during this
period included electroplating, cleaning, and metal finishing.

The 2005 Base Realignment and Closure (BRAC) Commission made recommendations for
realignment and closure actions for military installations on September 8, 2005, in conformance
with the provisions of the Defense Base Closure and Realignment Act of 1990 (Base Closure
Act), Pub. L. 101-510, as amended. These recommendations included the closure of the
Riverbank Army Ammunition Plant. In the absence of Congressional disapproval, the BRAC
Commission’s recommendations became binding on November 9, 2005. The RBAAP
installation property was determined to be surplus to U.S. Department of Army needs.

The City of Riverbank Local Redevelopment Authority (RCLRA), subject to specific equipment
hold back and necessary environmental cleanup areas, is in possession of all of the former plant
facility property by a lease from the Secretary of the Army dated April 1, 2010. The lease is for a
5 year term or until such time as certain portions of the property is conveyed to the RCLRA
pursuant to an Economic Development Conveyance (EDC). The primary responsibility of the
RCLRA under the lease is to provide protection and maintenance of the property until they
acquire title. The RCLRA is also charged with operating and improving the facility as an
industrial park, under the terms of their filed plan for economic development of the site. The
estimated property transfer date is the end of calendar year 2011.

The general land use designation of the RBAAP is presently industrial. Various buildings at the
facility have been leased out to private businesses that conduct a variety of light to heavy
industrial activities (see Table 2 for some examples). Based on the available infrastructure and
other property improvements, it appears likely that the future use of existing buildings will be
light to heavy industrial and offices. The RCLRA Conceptual Land Use Plan indicates that some
current open spaces at RBAAP may be developed for offices or retail use. The deed and the
State Land Use Covenant (SLUC) will include provisions against residential use of the property.

Stanislaus County has stated that applications for groundwater use within the County are
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screened for proximity to areas of known contamination. Applications for domestic water wells
within 500 to 1,000 feet of RBAAP will be denied, and domestic water well applications from
RBAAP west to Terminal Avenue will be denied. Applications for irrigation wells will be
considered individually. However, Stanislaus County has stated that the County has not received
a water well application in the RBAAP area in approximately 10 years (Damin, 2011, personal
communication, Attachment 6).

Table 2: Some Tenants of RBAAP

Tenant Type of Business

Ceracon Manufacturing of metal parts

LMC-West Manufacturing of dust collection and nut
harvesting equipment

C&N Machining, Inc. Machine shop

Wholesale Services, Inc. Wholesaler of propane

Leisure RV Storage Recreational vehicle storage facility

Cingular Wireless Telecommunications leasing of the water tower
for antenna installation

Environmental & Lubrication Solutions, Inc. Distributor of packaged lubrication products

Sierra Railroad Shortline railroad

Riverbank Oil Transfer Transfer of used waste oil

California Highway Technology Manufacturing of steel reinforcement for
highways and bridges

Berkeley Forge Storage of industrial equipment

The RCLRA has as its primary objective to utilize the RBAAP land and make improvements to
better the economic condition of the Riverbank community (City of Riverbank, 2008). This is to
be accomplished by retaining and expanding the existing businesses and attracting new
businesses on the RBAAP property to create a job-generating engine for the region.

3.4 History of Contamination

3.4.1 Groundwater

The U.S. Environmental Protection Agency (EPA) added RBAAP to the National Priorities List
(NPL) on February 21, 1990, due to the presence of cyanide and chromium in groundwater,
detected both on-post and off-post. The offsite contamination impacted or potentially impacted
the domestic wells of 70 residences west of the facility. Sources of chromium contamination
were identified as aboveground tanks that were part of the Industrial Waste Treatment Plant
(IWTP), and to a lesser degree chromium contaminated brick debris located in the landfill. The
IWTP has treated wastewaters generated from the electroplating, cleaning, and metal-finishing
processes at the facility. These processes used zinc chromate solutions, so there is the potential
for additional sources of chromium contamination in areas where these processes occurred. The
original IWTP storage and equalization tanks were made of redwood, and are believed to have
periodically leaked. Prior to the 1994 ROD, the Army installed an Interim Groundwater
Treatment System (IGTS) and provided alternative drinking water sources to all affected offsite
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residences. In 1992, the Army completed the extension of the Riverbank City water system,
which connected services to all potentially affected residents.

3.4.2 Landfill

The landfill comprises a 4.5-acre parcel that was used for surface and trench disposal and debris
burning from 1942 to 1966. According to records from 1942 to 1966, the landfill at RBAAP was
used for the incineration and disposal for paper, dunnage, oils, grease, solvents, hospital wastes,
construction debris, and industrial sludges. In 1966, onsite disposal operations were
discontinued, and the area was filled with dirt and construction rubble. Monitoring wells
installed downgradient of the landfill indicated that the landfill was a likely source of cyanide
and chromium contamination in groundwater. The cyanide contamination has been linked to the
disposal of potliners from the aluminum reduction process on the southern portion of the landfill.
Chromium contamination in this area of the facility has been traced to construction rubble, which
included chromium contaminated bricks.

3.4.3 Evaporation-Percolation Ponds

The E/P ponds contained levels of zinc in excess of the California Total Threshold Limit
Concentration (TTLC). The E/P Ponds had received various degrees of treated facility effluent
since discharge to the ponds began in 1952, resulting in contamination of the pond sediments.

3.5 Initial Response

Beginning in 1980, the Army has conducted investigations of past plant operations at RBAAP
under the Installation Restoration Program. Subsequent investigations led to RBAAP being
placed on the NPL in February 1990 due to the chromium and cyanide concentrations found in
groundwater. Prior to the ROD, three response (removal) actions were conducted at the Site.
These removal actions are summarized as follows:

3.5.1 E/P Ponds Removal Action

A removal action was required at the ponds to address zinc contamination in the soils within the
ponds. Between September and December 1993, the Army excavated approximately 1,120 cubic
yards of contaminated soil and disposed of it in an approved offsite landfill.

3.5.2 Permanent Potable Water Supply Response Action

A response action was necessary to protect residents from potential exposure to groundwater
contaminated with chromium and cyanide migrating downgradient of RBAAP to the west.
Initially, the Army provided bottled water to residents potentially impacted by the contamination.
To provide a permanent source of clean water, the Army extended the City of Riverbank’s public
water supply system into the residential areas west of RBAAP. In December 1992, residents
were connected to the City’s public water supply. In addition, the Army drilled deeper wells for a
small number of residents that still wanted to use wells for irrigation purposes.

3.5.3 Interim Groundwater Treatment System Response Action

The Interim Groundwater Treatment System (IGWTS) response action was established as a non-
time critical removal action to protect public health, welfare, and the environment and to mitigate
further off-site migration of groundwater contamination. As part of the IGWTS response action,
the Army converted a total of eight monitoring wells, four in the B-zone and four in the C-zone,
to extraction wells. The treatment system, consisting of reduction/precipitation for chromium and
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cyanide removal followed by selective anion exchange for additional cyanide removal, was built
in 1991, and full operation of the IGWTS began in October 1991.

In addition to these response actions, the landfill and the IWTP required housekeeping and
maintenance activities. Most of the potliners and contaminated bricks were removed during
rubble cleanup efforts in 1987. In addition, from 1973 to 1980, the IWTP was upgraded and the
redwood tanks were replaced with concrete tanks. Several investigations have also been
conducted at the facility under the Resource Conservation and Recovery Act (RCRA) program.
On June 30, 1995, DTSC issued a RCRA Part B Hazardous Waste Facility permit for RBAAP. A
subsequent Corrective Action Consent Agreement deferred any necessary cleanup associated
with residual soil contamination at the IWTP until RCRA closure.

3.6 Basis for Taking Action

Besides the initial response actions described above, further remedial action was necessary to
address groundwater in the A'-, B- and C-zone aquifers with chromium and cyanide
concentrations exceeding state and federal drinking water standard maximum contaminant levels
(MCLs). Potential exposures to groundwater through direct ingestion or showering were
associated with significant human health risks. Additionally, monitoring wells installed
downgradient of the landfill indicated that the landfill was a likely source of cyanide and
chromium contamination in groundwater, as discussed above.

4.0 Remedial Actions

The following environmental orders/agreements are applicable to RBAAP: the Federal Facility
Agreement between the Army, the EPA, and the State of California signed in April 1990; the
Record of Decision for RBAAP approved in March 1994; and a Corrective Action Consent
Agreement signed by the Army and DTSC in June 2002.

4.1 Federal Facilities Agreement

The Federal Facility Agreement (FFA) between the Army, the EPA, and the State of California
(DHS and RWQCB) was signed in April 1990 and became effective June 1990. The purpose of
the FFA included the establishment of a procedural framework and schedule for developing,
implementing and monitoring appropriate response actions at the Site in accordance with
CERCLA, the NCP, Superfund guidance and policy, RCRA, and State ARARS.

4.2 Remedy Selection

In accordance with CERCLA, the Record of Decision (ROD) established the remedial actions
selected for RBAAP. The ROD was signed by the Army, USEPA, DTSC, and the Central
Valley Regional Water Quality Control Board on March 23, 1994. This site-wide ROD included
the two response actions, one for the groundwater and one for the landfill. The selected
groundwater remedy was increased extraction with treatment at the Interim Groundwater
Treatment System (IGWTS). The selected landfill remedy was a final cover. The remedy for
the E/P ponds selected in the ROD was that no further action was needed. Removal of zinc and
TPH contaminated sediments, prior to the ROD, eliminated the need for additional remedial
action. The ROD documented the decision that no further action was required for the E/P ponds,
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although groundwater monitoring would continue in accordance with applicable waste discharge
permits.

The ROD mentioned additional activities (termed “post-ROD actions”) that may need to be
addressed in the future. The potential post-ROD actions are discussed below in Section 4.5.

The development of remedial action objectives for RBAAP was aimed at protecting human
health and the environment through specific goals. The remedial action objectives were as
follows:

» Groundwater — Restore the groundwater in all water bearing zones to remediation goals;

* Landfill - Remediate the landfill to protect human health and the environment, including water
quality.

The groundwater remediation goals were established as the state MCL for chromium of 50
micrograms per liter (ug/L) and the state and federal MCL for cyanide of 200 ug/L. Although
the ROD concluded that action was not warranted to address human health risk based on
exposure to landfill soils, in accordance with a Dispute Resolution Agreement, a final landfill
cover was required to ensure that residual chromium in the soils did not impact groundwater.
Based on these remedial action objectives, the remedial actions were selected for the
groundwater and the landfill as discussed in greater detail below.

4.2.1 Groundwater
The groundwater remedy includes three major components:

» Groundwater extraction from wells located onsite and offsite to provide full capture of the
chromium and cyanide A’-, B-, and C-zone plumes, as defined by the remediation goals of 50
ug/L and 200 pg/L, respectively;

* On-site treatment by chemical reduction and precipitation followed by ion exchange and treated
groundwater discharge to the E/P Ponds;

* Long-term groundwater monitoring for chromium and cyanide to ensure that the remedy is
effective.

The ROD did not specifically address action for A-zone groundwater because the A-zone was
not saturated at the time. The A-zone is discussed below in Section 4.5, Post-ROD Actions.

4.2.2 Landfill
The landfill remedy included the following major components:

« Install a final cover in accordance with the substantive provisions of California Code of
Regulations (CCR), Title 23, Chapter 15, Articles 5 and 8, Corrective Action and Closure
Requirements and maintain the cover for 20 years.
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* Install additional monitoring wells down gradient of the landfill.

The landfill cover design includes a two-foot-thick vegetative cover layer, a one-quarter-inch-
thick geosynthetic clay liner, and a two-foot-thick foundation layer. The landfill cap was
designed to drain rainfall off and away from the landfill.

4.3 Remedy Implementation

The U.S. Army Corps of Engineers contracted with CH2M Hill to complete the remedial design
of the selected remedy, both for the landfill and the groundwater extraction and treatment
system. Implementation of the selected remedies is discussed below.

4.3.1 Groundwater

Implementation of the groundwater remedial action system actually began before the ROD with
operation of the IGWTS, which was constructed in 1990 and brought on-line in October 1991.
The IGWTS was used initially to provide capture and treatment of contaminated groundwater
flowing westward across the installation boundaries. The original extraction system consisted of
a series of extraction wells clustered at four locations on the RBAAP property all feeding into the
IGWTS which was designed to treat 80 to 100 gallons of groundwater per minute. As required
under the ROD, the IGWTS was retained as an integral part of the final groundwater treatment
system based on its demonstrated performance.

Following the ROD, remedial design for the groundwater extraction and treatment system began
in 1994 and was completed in June 1995, as presented in the Groundwater Extraction and
Treatment System 100 Percent Design Document (CH2M Hill, 1995). Extraction system design
and operating criteria are described in the Final Extraction System Design and Monitoring Plan
(CH2M Hill, 1997).

The Army modified the groundwater extraction system to include extraction wells west of the
RBAAP facility designed to provide full capture of the chromium and cyanide plumes. This
entailed construction of 6 new off-base extraction wells. Concurrently, the Army constructed the
GWTS, with a design capacity of approximately 250 gpm, to supplement the IGWTS. During
design and construction of the GWTS, the Army upgraded the IGWTS to increase its capacity to
120 gpm to allow immediate hookup of the off-base (areas beyond the RBAAP boundary)
extraction wells, thereby expediting plume capture. Expansion of the overall groundwater
treatment plant (consisting of the IGWTS and the GWTS) to handle increased pumping from the
expanded extraction system was completed in November 1996. The final extraction well was
installed and operating in September 1997.

From 1997 until October 2005, extracted groundwater at RBAAP was treated using a
combination of the IGWTS and the GWTS. The IGWTS was deactivated in October 2005 as part
of system optimization efforts, and since then the GWTS has handled all groundwater recovered
by the extraction wells.

Treated effluent is to be discharged to either the Oakdale Irrigation District (OID) Canal or the
E/P ponds. Long term monitoring is to be conducted to demonstrate the effectiveness of the
extraction and treatment system in fully capturing the plumes and meeting defined discharge
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limits of less than 50 pg/L for chromium and 5.2 pg/L for cyanide for the E/P ponds, and less
than 11 pg/L for chromium and 5.2 ug/L for cyanide for the OID Canal.

4.3.2 Landfill

The RBAAP remedial design was started in 1994 with the preparation of the Closure and Post-
Closure Maintenance Plan. This document presented the remedial design for landfill closure.
According to the Plan, access to the RBAAP site will be restricted to employees and authorized
vehicles at all times. Although the landfill is not fenced separately, the entire RBAAP property is
fenced, gated at all points of access, and all visitors are required to check in at the main gate. The
RBAAP is monitored 24-hours a day, 7 days a week. Warning signs are in place about every 150
feet at the landfill.

The EPA approved the remedial design for the landfill on February 13, 1995. The remedial
action includes routine groundwater monitoring around the landfill to check that the remedial
action is effective and that the cleanup objectives are being met. The Closure and Post-Closure
Maintenance Plan was subsequently modified and finalized in May 1996, after landfill cover
construction was complete. Following installation of the cap and associated drainage and final
grading, the cover was hydro-seeded with native grass. Construction of the landfill remedial
action was completed in October of 1996 (CH2M Hill, 1996).

4.4 System Operations

Norris Industries (NI) was the operating contractor for the RBAAP facility, and until 2004, the
Army had contracted with NI to perform operations and maintenance (O&M) activities for each
of the remedial actions constructed at RBAAP. NI operated the IGWTS and the onsite extraction
well system since operations started in 1991, and continued in this role through the system
expansion, including the addition of the GWTS and offsite extraction well system in 1996. They
also performed the routine landfill O&M activities through 2004.

Ahtna Government Services Corporation (AGSC), whose name was change to Ahtna
Engineering (Ahtna) in 2009, was contracted by the Army to replace NI as the O&M contractor
for the RBAAP in 2004. As a part of this role, AGSC took over O&M for the GWTS, including
onsite and offsite extraction wells, and the landfill.

Current O&M activities reflect modifications to the system since 2004 when AGSC assumed
O&M responsibilities. System operation and monitoring requirements are discussed below.

4.4.1 Groundwater

Groundwater treatment system operations and maintenance includes:

» Daily monitoring of treatment plant and extraction system operations.

» Ongoing maintenance of the groundwater extraction and treatment systems in accordance with
the 2006 O&M Manual Update. System maintenance comprises three main components: routine
preventative maintenance, minor equipment maintenance and repair, and major equipment
repair/replacement.
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* Quarterly, semiannual, or annual sampling of groundwater monitoring wells, and monthly
groundwater elevation measurement of certain wells. Groundwater monitoring reports are
produced quarterly.

» Monthly sampling of GWTP influent.

» Monthly sampling of the GWTS ion exchange column effluent and the final effluent discharged
to the E/P ponds.

The GWTP is staffed full-time during the day, Monday through Friday, and occasionally on
Saturday and Sunday. In addition, an autodialer emergency alarm system that offers onsite and
remote monitoring capability for operation of the GWTP was installed in 2004. This system is
connected to a telephone line and responds by dialing up to four separate telephone numbers to
provide notice of potential system failure.

Routine daily O&M tasks include, but are not limited to, the following:

1. Monitor extraction well and influent pump flow rates, and adjust as necessary.

2. Monitor pressures across the multimedia filters and ion exchange columns.

3. Conduct ion exchange regeneration and backwashes as needed, and operate the regenerant
evaporator.

4. Prepare and submit work orders as needed for the repair of GWTP equipment.

5. Operate the backwash system for the multimedia filters as needed.

6. Perform routine housekeeping for maintenance of the facility.

7. Record pertinent operational data, including totalizer readings and flow rates.

Groundwater extraction and treatment system maintenance has primarily been limited to routine
system maintenance and repairs. Operational costs including the GWTS, the groundwater
sampling and monitoring program, landfill maintenance and leases were approximately $1.0
million in 2010, with similar per year costs in previous years. These costs are within the
expected range for the listed activities.

The groundwater plume is monitored through quarterly groundwater sampling. The results of the
groundwater sampling from the fourth quarter 2010 are shown in Figures 3 through 6 (Ahtna,
2011).

From September 2007 through August 2008, the GWTS was off-line to conduct a groundwater
contaminant rebound study in order to determine the effectiveness of the GWTS and to guide
future system improvements (AGSC, 2009). The GWTS continued to be off-line until summer
2009 due to a lapse in the operation and maintenance contract. Further discussion of the rebound
test may be found in Section 6.4.

4.4.2 Landfill

Landfill operations and maintenance includes:

» Groundwater monitoring downgradient of the landfill to evaluate effectiveness of the cover and
migration of contaminants.

» Surface water runoff monitoring.

* Final cover monitoring, including monitoring and maintenance of vegetative cover growth,
surface erosion, and settlement and grading.
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» Surface water drainage monitoring and maintenance.

Landfill maintenance has generally been limited to routine mowing and weed control, and
occasional re-vegetation, repairs of minor erosion, and drainage system repairs. Landfill O&M
activities are reported on a quarterly frequency.

4.5 Post-ROD Actions

The ROD described two conditions that, although not part of the selected remedy may need to be
addressed, based on events that may occur after implementation of the ROD. These conditions
are (1) recharge of the A-zone aquifer, and (2) investigation of the IWTP source area upon its
closure. These potential actions are discussed below.

4.5.1 Recharge of the A-Zone

The ROD calls for continued monitoring of the A-zone to determine if it recharges, and if it does
recharge, investigation of the extent of contamination. If groundwater concentrations were to
exceed the MCL cleanup levels, the A-zone groundwater would then be remediated, as
necessary. To date, the A-zone has not recharged and groundwater levels, while varying
seasonally, continue to fall.

4.5.2 Industrial Waste Treatment Plant Source Investigation upon Closure

The IWTP was identified as a source of chromium contamination in the groundwater during the
Remedial Investigation (RI). Investigations conducted around the IWTP tanks determined that
the residual contamination in these soils did not represent a threat to groundwater. However,
because the IWTP is an operating system, investigations were limited to the perimeter of the
tanks. In accordance with RCRA closure requirements and the 2002 Corrective Action Consent
Agreement, the Army will perform a more complete investigation of the IWTP area upon RCRA
closure to ensure that potential impacts to the environment are mitigated.

The RBAARP facility is being closed under BRAC and completion of RCRA-related activities is
expected soon. The quitclaim deed and State Land Use Covenant (SLUC) will include a
restriction that prohibits any excavation activities (i.e. digging, drilling, or any other excavation
or disturbance of the land surface or subsurface) at the IWTP until closure activities are
complete.

5.0 Progress since the Last Five-Year Review

The second Five-Year Review Report concluded that the landfill and groundwater remedies for
RBAAP were protective of human health and the environment, and identified several issues that
should be addressed to maintain the long-term effectiveness of the remedies (AGSC, 2006).
None of these were sufficient to warrant a conclusion that the remedy is not protective. Some of
the issues could affect the long-term performance of the remedy. These issues, associated
recommendations, and status are given below:

1. There are no institutional controls in place for the landfill area to prevent inappropriate uses in
the future that could impact the integrity of the cap.
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Recommendation: If RBAAP closure proceeds, implement deed restrictions.

Status: RBAAP closure has occurred and property transfer is planned. Deed restrictions will be
implemented at property transfer. See additional discussion below.

2. There are no institutional controls in place to ensure that no inappropriate use of contaminated
groundwater occurs while the groundwater remediation is occurring. However all potentially
affected residences have been provided with a public water supply for domestic use as part of the
Permanent Potable Water Supply Response Action and which limits groundwater use to
irrigation only.

Recommendation: If RBAAP closure proceeds, implement deed restrictions.

Status: RBAAP closure has occurred and deed restrictions will be implemented at property
transfer as described in ESD#2. In addition, Stanislaus County has implemented procedures
within their water well permitting process to restrict installation of wells for water supply. See
below for additional discussion.

3. EPA approval of the O&M Manual Update has not been obtained, as required.

Recommendation: Submit O&M plan update to EPA for review and approval.

Status: The O&M plan update was submitted to the EPA for review in 2006 and was finalized
by AGSC in November 2006.

4. Landfill O&M, specifically including the twice annual surface water monitoring, was not
performed during the 2004 to 2005 season. Landfill reports were also not always being prepared
and submitted on a semi-annual basis, as required.

Recommendation: Review the formalized landfill O&M procedures implemented by AGSC to
ensure compliance.

Status: Landfill O&M reports are produced and submitted semi-annually.

5. Rodent burrows at the EW113 extraction well cluster may lead to undermining of these
structures.

Recommendation: Restore the area around the EW 113 wells and implement burrow monitoring
and abatement, as necessary.

Status: Rodent abatement program was initiated.

6. Community members would like more information regarding the implications of the proposed
closure and the status of the remedial actions.
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Recommendation: Prepare a factsheet updating community on status of site remediation.

Status: Information has been supplied to the community periodically and documents deposited
at the Riverbank Branch of the Stanislaus County Library.

7. The Army’s onsite information repository did not have all required documents readily
available. Documents not located included quarterly groundwater monitoring reports, quarterly
landfill reports, and monthly GWTS reports.

Recommendation: The information repository currently is being updated so that documents are
readily available.

Status: Document repository is maintained at the Stanislaus County Library, Riverbank Branch
3442 Santa Fe Avenue, Riverbank, California.

Additional discussion on progress since the last five-year review is provided below.

5.1 Operation and Maintenance Plan Update

The Groundwater Treatment System Operation and Maintenance Plan Update (O&M Plan
Update) was finalized in November 2006. This update to the O&M Plan was prepared to
identify operational requirements for the water treatment system. It describes the operational
requirements for both the formerly operated IGWTS and the presently operated GWTS. The
O&M Plan also identifies the requirements for operating the groundwater extraction system, in
conjunction with treatment plant operations. Many of the treatment systems located in the plant
are components of the IGWTS and are no longer in operation. The O&M Plan identified those
portions of the plant that continue to be in operation.

5.2 Explanation of Significant Differences #1
The Army has prepared an Explanation of Significant Differences (ESD #1, March 2011) to:

e Present the rationale for modifying the remedy identified in the ROD for the treatment of
chromium contaminated groundwater;

e Describe the treatment modification.

Supplemental groundwater characterization was performed in 2006 to support optimization of
the groundwater remedy (SOTA/CH2MHIill, 2007). Further discussion of that effort is provided
in Section 6.4.1.

In September 2007, the Army initiated a one-year shutdown of the groundwater pump and
treatment system to study rebound effects, as described in Section 6.4.2 below. The Army also
conducted an in situ pilot test of ferrous iron and carbon to determine if this could result in an
alternative treatment of residual hexavalent chromium in the groundwater, as described in
Section 6.4.2 below. The localized contamination indicated by the supplemental investigation,
and plume stability indicated by the results of the rebound study, support localized in situ
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treatment for the remaining areas of chromium contamination. The results of the in situ pilot test
demonstrated that reductant injections rapidly reduced dissolved chromium concentrations by
precipitating trivalent chromium. To reach the remediation goal of 50 pg/L for chromium
defined in the ROD, a modified remedial approach is needed. Based on these results, in situ
chromium reduction was recommended for the A’-, B-, and C-zones of the aquifer (Ahtna,
2010).

Pumping groundwater and treating it at the GWTS have reduced groundwater cyanide
concentrations from a maximum of 22,600 pug/L in 1993 to a maximum of 320 pg/L in the
Second Quarter of 2010 (AGSC, 2006; Ahtna, 2010). The plume was also significantly reduced
in size by operation of the GWTS. The rebound study showed cyanide concentrations are
effectively captured by GWTS operations. The ROD-selected remedial action remains effective
for cyanide, so it was recommended that this remedial action continue to be used to treat
groundwater contaminated with cyanide at concentrations above the MCL, and continue to be
used to contain chromium plumes until the in situ treatment design is implemented.

5.3 Explanation of Significant Differences #2

The previous Five-Year Review stated that “The Army has implemented, maintained and
enforced land use controls (LUCs) /Institutional Controls (ICs) consistent with the selected
remedial actions in the 1994 Record of Decision for the Riverbank Army Ammunition Plant. To
address the comments on the Draft second five-year review related to LUC/IC issues and as
previously planned, the Army will develop a document to serve as a Property Management Plan
to address all relevant and necessary LUCs associated with the RBAAP remedial actions as
described in the ROD and/or with the existing RCRA Permit.” To this end, the Army has
prepared an Explanation of Significant Differences (ESD #2) to address institutional controls on
the use of contaminated groundwater at the RBAAP that were developed and implemented after
the ROD was signed in 1994. Institutional controls will be included in the quitclaim deed to
maintain protection of human health and the environment. The institutional controls include (1)
prevention of access or use of the groundwater until remedial action objectives are met, and (2)
maintenance of the integrity of current or future remedial monitoring systems such as
groundwater extraction and treatment systems, in situ treatment systems, and monitoring wells.

The environmental restrictions that the United States is required to include in its quitclaim deed
for any property known to have had hazardous substances released or disposed of on the
property, are included in CERCLA 120(h)(3). Each transfer of fee title from the United States
will include a CERCLA 120(h)(3) covenant that will have a description of the residual
contamination on the property and the environmental use restrictions, expressly prohibiting
activities inconsistent with the performance measure goals and objectives.

In accordance with CERCLA, each deed will also contain a reservation of access to the property
for the Army, the USEPA, the DTSC and the Regional Water Board, and their respective
officials, agents, employees, contractors, and subcontractors for purposes consistent with FFA.
The deed will contain appropriate provisions to ensure that the restrictions continue with the land
and are enforceable by the Army or its designees.
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5.4 Finding of Suitability to Transfer

The purpose of the Finding of Suitability to Transfer (FOST) is to document the environmental
suitability of certain parcels at RBAAP for transfer consistent with CERCLA and DOD policy.
The FOST was finalized by the Army in April 2010 but amended in April 2011 to remove the
Northwest Stormwater Reservoir, and includes the CERCLA Covenant, and Access Provisions
and other Deed Provisions and the Environmental Protection Provisions (EPPs) necessary to
protect human health or the environment after transfer.

Approximately 60 acres are included in the FOST. This FOST covers Parcels 1, 1a, 2, 2a, and B.
These parcels contain areas where release, disposal, and/or migration of hazardous substances
has occurred, but at concentrations that did not require a removal or remedial response.

The deed will include a land use control for groundwater on the property. The land use control
will restrict groundwater use and the unauthorized alteration/disturbance of the active
remediation system and the existing monitoring well network located within the boundaries of
the RBAAP property. All monitoring and extraction wells are secured with locks and access to
the installation is controlled by fencing and plant security personnel. No activities or actions that
will damage the well heads, vaults, casing, or compromise the overall integrity of monitoring
wells shall be allowed on the property. In addition, the property recipient(s) will be required to
sign a State Land Use Covenant (SLUC) with DTSC and the Central VValley Regional Water
Quality Control Board (Central Valley Water Board). The SLUC will be signed by the
transferee(s) and recorded within 10 days of the Property’s transfer by deed.

The FOST contains the following environmental protection provisions to be included in the deed
to ensure protection of human health and the environment:

1. FEDERAL FACILITIES AGREEMENT

The Grantor acknowledges that the Riverbank Army Ammunition Plant has been
identified as a National Priorities List (NPL) site under the Comprehensive
Environmental Response, Compensation and Liability Act (CERCLA) of 1980, as
amended. The Grantee acknowledges that the Grantor has provided it with a copy
of the Riverbank Army Ammunition Plant Federal Facility Agreement (FFA)
dated April 5, 1990. For so long as the Property remains subject to the FFA, the
Grantee, its successors and assigns, agree that they will not interfere with United
States Department of the Army activities required by the FFA. Pursuant to and as
provided in Section 25 of the FFA, the Grantee shall provide access to the EPA,
the State, and their authorized representatives for purposes consistent with the
FFA.

2. LAND USE RESTRICTIONS

A. The United States Department of the Army has undertaken careful
environmental study of the Property and concluded that the land use restrictions
set forth below are required to ensure protection of human health and the
environment. The Grantee, its successors or assigns, shall not undertake nor
allow any activity on or use of the property that would violate the land use
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restrictions contained herein.

(1) Residential Use Restriction. The Grantee, its successors and assigns, shall
use the Property solely for commercial or industrial activities and not for
residential purposes. For purposes of this provision, residential use includes, but
is not limited to, single family or multi-family residences; child care facilities;
and nursing home or assisted living facilities; and any type of educational
purpose for children/young adults in grades kindergarten through 12.

(2) Groundwater Restriction. Grantee is hereby informed and acknowledges that
the groundwater under the Property has low level detections of chromium and
cyanide that are below Maximum Contaminant Levels. The Grantee, its
successors and assigns, shall not access or use ground water underlying the
Property for any purpose without the prior written approval of United States
Department of the Army, the U.S. Environmental Protection Agency, Region 9,
the Department of Toxic Substances Control, and the Regional Water Quality
Control Board, Central Valley Region. For the purpose of this restriction,
"ground water" shall have the same meaning as in section 101(12) of the
Comprehensive Environmental Response, Compensation and Liability Act
(CERCLA).

(3) Notice of Groundwater Monitoring Wells. The Grantee is hereby informed
and does acknowledge the presence of 29 groundwater monitoring wells on the
Property. The Grantee, its successors and assigns shall not disturb or permit
others to disturb the monitoring wells located on the Property without prior
written approval from the Grantor, the U.S. Environmental

Protection Agency, Region 9, the Department of Toxic Substances Control, and
the Regional

Water Quality Control Board, Central Valley Region. Upon the Grantor’s
determination that a well is no longer necessary, the Grantor will close such well
at the Grantor’s sole cost and expense in accordance with applicable laws,
regulations, and ordinances.

5.5 Finding of Suitability for Early Transfer

The purpose of the Finding of Suitability for Early Transfer (FOSET) is to document the
environmental suitability for transfer consistent with CERCLA of approximately 108 acres at the
RBAAP. CERCLA requires the United States to provide a covenant in the deed conveying the
property warranting that all remedial action necessary to protect human health and the
environment has been taken prior to the date of transfer. CERCLA allows the covenant
requirement to be deferred with “Early Transfers,” and the United States will provide the
warranty after transfer when all the response actions necessary to protect human health and the
environment have been completed. The period between the transfer of title and delivery of this
final warranty is the deferral period. The intent of the Early Transfer is to facilitate efforts to
stimulate the economy through the timely and efficient reuse of the Property while maintaining
protection of human health and the environment throughout the transfer, cleanup, and
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redevelopment processes.

The areas covered by the FOSET include the E/P ponds, Northwest Stormwater Reservoir, and
Remainder Parcel A, which includes the manufacturing area, the landfill, the IWTP, and the
groundwater. The FOSET is currently in draft form. Finalization of the FOSET is expected in
September 2011.

6.0 Five-Year Review Process

6.1 Administrative Components

The first Five-Year Review Report was finalized on September 21, 2001 and the second Five-
Year Review Report finalized in September 2006. This third five-year review was required
because hazardous substances, pollutants, or contaminants remain at the RBAAP site above
levels that allow for unrestricted use and unlimited exposure. The Riverbank community was
notified of the start of the five-year review and community input requested by publication of a
notice in a local newspaper. The third RBAAP five-year review was performed by the U.S.
Army Corps of Engineers with the following team members:

Jim McAlister, Project Manager

Patrick Plumb, PE, Environmental Engineer

Doug MacKenzie, PE, Senior Environmental Engineer

Heather Jackson, EIT, Environmental Engineer, Technical Team Lead
Cory Koger, PhD, Environmental Toxicologist

e Marc Sydow, RG, Geologist

Ahtna Engineering (Ahtna) provided support for the five-year review as the GWTS operator
while under contract to the Army Environmental Center at San Antonio, Texas. Lewis Mitani of
the USEPA assisted in the review as the representative for the support agency.

The third five-year review consisted of the following activities: interviews with Army staff,
contractors, the support agency and others, both at RBAAP and by telephone; a review of
relevant site documents; a site inspection; and a review of applicable or relevant and appropriate
requirements (ARARS) and exposure pathways. The final report will be placed in the
information repository.

6.2 Community Notification

Community notification of the five-year review was accomplished by publication of a public
notice in the Modesto Bee on May 15, 2011. Community input was requested in the notice,
with Army and USACE contact phone numbers provided. The public notice as it was published
is given in Attachment 4.

6.3 Site Inspection and Interviews
The U.S. Army Corps of Engineers, Ahtna Engineering, and the U.S. EPA took part in a site
inspection on May 11, 2011. During these activities, remedial systems were inspected and
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treatment plant operations were observed. The inspection evaluated the landfill cap, groundwater
treatment system, surface water drainage system, facility fencing, and parts of the groundwater
extraction system. A summary of the site inspection findings is presented below. (Please refer to
Attachment 1 for the site inspection checklist that details the inspection findings. Attachment 8
contains photos documenting site conditions observed during the site inspection.)

The weather during the inspection was sunny with high temperatures in the low 70’s. The entire
facility is fenced in with one entrance point, which is guarded. Only authorized personnel are
allowed to enter the facility. Access is also controlled by security patrols.

The landfill has a barbed wire topped fence with warning signs approximately every 150’ feet on
one side of the landfill, which serves as the RBAAP boundary as well. Some signs are in need of
repair to make them more visible. No issues were identified with respect to the RBAAP facility
fencing in the landfill vicinity, or other areas of the facility inspected.

The vegetation on the landfill had not been cut recently, since it was due for its biannual mowing
in early July. The heavy vegetation made it difficult to observe the condition of the landfill cap.
Vegetation covered the entire landfill cap with no distressed areas noted. No holes were evident
in the landfill surface. The plant operator had noted in his last weekly inspection that the landfill
cap was in good condition. This assessment is consistent with observations made during the site
inspection.

The GWTP was found to be operating and functioning properly. No operational problems were
observed. Since closure of the IGWTS in 2006, the GWTP uses only ion exchange, which
involves straightforward operational procedures. The primary operator activities are to
regenerate the resin in the ion exchange columns when it is spent, and perform water quality
monitoring and analysis. The O&M manual was updated in 2006 and includes schematic
representations of the current system.

The groundwater extraction well vaults inspected were intact with no signs of damage. However
extraction wells EW104B, EW114B, and EW114C are not in operation and could not be
inspected because the landowner has denied USACE right of entry. The remaining six
groundwater extraction pumps were extracting water from the A’ and B zones, with a total
combined extraction rate of approximately 90 gpm.

Security records for the landfill and GWTP are maintained on both the daily operations report
and the weekly operations report by the Ahtna treatment plant operator. When the treatment
plant operator is not in attendance at the GWTP, the facility is secured and locked. Weekly
inspections of the landfill and landfill cap are conducted by the GWTP operator and documented
on inspection checklists. There have been no security breaches at the GWTP or the landfill over
the past five years.

As part of the site inspection, interviews were conducted with the following people: Rachel
Kerr, the task manager of the RBAAP project for Ahtna; Joseph Valenzuela, groundwater
treatment plant operator for Ahtna; Lewis Mitani, U.S. EPA Remedial Project Manager; and
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Clark Hunt, RBAAP security and safety specialist. Robert Smith, the Commander’s
Representative and Base Environmental Coordinator for RBAAP and Nicole Damin, Stanislaus
County, were interviewed by phone at later dates. Marcus Pierce from the CVRWQCB and Jim
Pinasco from the DTSC chose to provide input as written comments on the draft FYR to convey
their current assessment of the ROD remedies. Summaries of the interviews are provided in
Attachment 6.

6.4 Document and Data Review

Documents reviewed for the third five-year review are listed in Attachment 2. The Army,
through Ahtna, the GWTP operator, recently performed studies of the effectiveness of the
groundwater pump and treatment system. Those studies involved significant data review and the
conclusions are summarized in Sections 6.4.1 through 6.4.3 below. Additional data review is
also described below.

6.4.1 Supplemental Groundwater Characterization

Supplemental groundwater characterization was performed in 2006 to support optimization of
the groundwater remedy (SOTA/CH2MHill, 2007). Groundwater samples were collected in the
AJ/A’ and B zones primarily with direct-push technology in order to better understand the
distribution of contamination providing the sources of the persistent groundwater contamination.
The A/A’ zones were sampled at 29 locations, and the B zone was sampled at 6 locations. The
locations and results are provided on Figures 7 and 8.

Chromium was detected in only three samples, two of them in the B zone. One of those
detections was above the MCL at 127 pg/L and was located adjacent to the west wall of the
production facility, directly up-gradient of EW54B, which continues to be one of the more highly
contaminated wells on the site. The report concluded that “...elevated chromium being extracted
from MW54B is migrating vertically into the B zone considerably upgradient, potentially under
the historic production plant or the IWTP area.” It also concluded that the limited aerial extent
of contamination lent itself to cost-effective in-situ treatment.

Cyanide was detected in 18 of the 21 A/A’ Zone locations tested, with 4 of those detections
above the MCL. The report recommended more aggressive actions to accelerate cleanup,
including locating soil contamination in limited areas, increased A’ zone groundwater extraction,
or in-situ methods.

6.4.2 Rebound Study

In September 2007 through August 2008, the Army initiated a one-year shutdown of the
groundwater pump and treatment system to study chromium and cyanide rebound. As part of
this effort, the Army installed four new monitoring wells (MW117, MW118, MW119, and
MW120).

During this study, chromium concentrations in most monitoring wells did not increase, indicating
that major residual chromium inputs to groundwater are not likely to remain. However,
increases in chromium concentrations during the winter months at wells MW34A’, MWG65A”’,
and MW117A’ were thought to be due to desorption of chromium in unsaturated soils as
seasonal water level fluctuations bring water levels back up. Also, chromium concentration
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increases at MW116A’, MW118B, and EW114B were attributed to desorption or diffusion of
chromium from residual sources. For cyanide, localized residual inputs were seen at EW63A’
and attributed to cyanide desorption (AGSC, 2009). An alternative explanation for significant
increases in cyanide concentrations at EW63A” is that this extraction well is located near the
center line of the plume, and by stopping extraction, lower concentration water is no longer
drawn toward the well to dilute the concentration.

The rebound study confirmed that the current GWTS is effective at treating cyanide in
groundwater, but may have little additional impact on reducing chromium concentrations in
localized areas (AGSC, 2009). This study concluded that the GWTS alone may not be able to
reduce chromium concentrations to below the MCL in localized areas, and to reach the
remediation goal of 50 pg/L for chromium defined in the ROD, a modified remedial approach is
needed.

6.4.3 In Situ Pilot Test

A pilot test was conducted at RBAAP to evaluate the effectiveness of using organic carbon and
ferrous iron for in situ treatment of chromium contaminated groundwater (AGSC, 2009). Results
indicated there was a sustained treatment for a minimum of six months, with a rapid reduction of
dissolved chromium to below the MCL by the precipitation of low solubility trivalent chromium.

Based on these results, in situ chromium reduction was recommended for the A’-, B-, and C-
zones of the aquifer. In situ treatment in the A-zone is not planned as the A-zone is dry for the
majority of the year and the proposed in situ treatment cannot be applied to unsaturated zones.
In situ treatment in the D-zone is unnecessary as chromium has not been detected in the D-zone
since 1999 (Ahtna, 2010). Full-scale in situ treatment is planning stages and has not been
implemented.

6.4.4 Groundwater Data

The groundwater is monitored through quarterly, biannual, and annual groundwater sampling,
depending on the well being sampled. Wells that consistently detect contamination are sampled
on a quarterly basis. The results of the groundwater sampling from the fourth quarter 2010 are
given in Figures 3 through 6 (Ahtna, 2011), which show recent groundwater elevations and
isoconcentration contours for chromium and cyanide in the A-A’, B, C, and D zones,
respectively (Ahtna, 2011).

Seasonal fluctuations in groundwater elevations in the A-A’ zone wells 49A and 52A abruptly
ceased about July 2009, and seasonal fluctuations in these wells have not resumed. This is
likely due to the groundwater level in the A aquifer falling to the bottom level of the well screen,
and the subsequent measurement of the level of the residual water in the well sump. As the
regional groundwater levels continue to fall, fewer A-A’ wells are available for monitoring
groundwater conditions at the site.

Following shut down of the GWTP from about September 2007 through August 2008 for
completion of the rebound study discussed in Section 6.4.2, the GWTP continued to be non-
operational from about September 2008 until about August 2009 because no contract for plant
operation was in place.
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Currently, the RBAAP Site has 140 monitoring wells, with 102 wells listed as scheduled for
periodic sampling. However, at least 20 wells in the A/A’-zone are dry or do not have enough
water to collect a sample. There are 6 active extraction wells, and 3 extraction wells that are not
operating due to access restrictions. Access to the extraction and monitoring wells on property
west of the site has been denied by the property owner, so monitoring and treatment of the
groundwater from EW104B, EW114B, EW114C and MW104C has not been conducted recently,
with the last monitoring event in March 2010, and the extraction wells shut down in May 2010
(EW114B and EW114C) and June 2010 (EW104B).

Groundwater Treatment System Operations

In October 2005 the IGWTS was taken off-line for the long-term. The GWTS continues to
discharge treated water meeting discharge requirements. Other than shut down of the GWTS
from about September 2007 through August 2008 for the rebound study and non-operation from
about September 2008 until about August 2009 due to lack of contract as discussed above, the
treatment component of the system had no significant upsets in the past five years.

The groundwater pumping rates have changed moderately over the past five years. Table 3
below provides a comparison between extraction well flow rates in Fourth Quarter 2004 and two
months in 2010.

Table 3: Extraction Well Flow Comparison
Well ID Flow (gpm) | Flow (gpm) | Flow (gpm) | Comment
4™ Q2004 | March 2010 | Dec. 2010

EW 113A’ 12.9 14.1 18.4

EW 113B 44.2 14.1 11.8

EW 114B 18.0 26.0 0 Right of entry denied

EW 114C 0 24.5 0 Right of entry denied

EW 104B 23.0 19.4 0 Right of entry denied

EW 109B 31.9 0 0 Shut down since last FYR due
to concentrations below MCLs

EW 72B 23.2 13.5 13.1

EW 52C 0 0 10.0 Operates 8 hr/day at this rate

EW 54B 19.6 21.7 21.1

EW 63A’ 7.2 13.5 11.0

TOTAL 180 146.8 85.4

Changes in flow are generally made as a result of the Ahtna’s ongoing modeling and
optimization efforts. Extraction at wells EW114C and EW52C was initiated after the previous
Five-Year Review. Extraction at well EW109B was halted since the last review as a result of
continued concentrations of the COCs below their respective MCLs.

Regaining access to wells EW114B, EW114C, EW104B, and MW104C will be important in
order to optimize extraction in this area. Well EW104B has had only one detection of chromium
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above 50 pg/L (June 2001), though concentrations have been consistently above 40 ug/L since
November 2006. Concentrations of chromium have been above 50 pg/L in well MW104C since
May 2007. There has been no extraction from this well, and no access for monitoring since
March 2010. Well EW114B has had only one detection above 50 pg/L since August 1997 (70
Mg/L in Aug 2009). Well EW114C has had no detections of chromium above 50 pg/L since
August 1999.

Table 4 below provides annual average removal rates for chromium and cyanide during the years
2005 through 2010. These values were calculated from monthly removal rate information
provided in Table 5 of Ahtna’s Monthly Activity Summary Reports. There is a two-year period
of no removal rate data due to the one-year rebound test and a lapse in the O&M contract,
discussed above. In general, the mass removal rate of chromium has been declining in the past
six years, although, as noted above, current extraction rates are approximately half those of six
years ago. The cyanide removal rate has varied without a consistent trend.

Table 4: Annual Mass Removal Rates

Year /months Chromium (Ib/yr) Cyanide (Ib/yr)
2005 2.06 0.38
2006 1.44 0.84
2007 (1°' 8 months) 1.34 0.93
2009 (last 5 months) 0.29 0.24
2010 0.45 0.60

Groundwater Monitoring

Summary statistics of the quarterly groundwater monitoring data were developed from a subset
of the monitoring well network and are presented in Tables 5 and 6 below. The wells selected
include all the extraction wells and several monitoring wells at the west (downgradient) end of
the plume. The time period evaluated includes all quarters from 2006 through 2010 as well as
the first quarter of 2011. Attachment 9 provides the complete data set from that time period for
all wells sampled in the monitoring program. In Tables 5 and 6 some trends are noted based on
qualitative review of limited data.
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Table 5: Groundwater Monitoring Summary Statistics for Chromium

Well ID | Number of Samples Concentration | Comment
Collected | Detections | Above Range (ug/L)
MCL

52C 7 3 2 11-66 Extraction well.

54B 17 15 11 13-130 Strong effect (decrease) of
in-situ treatability test.
Rebound to pre-test
condition apparent.

63A’ 10 1 0 50 Single detect perhaps
anomalous.

72B 9 2 0 5.2-5.4 2 detects, in 2006 & 2007.

104B 8 8 0 41-48 Consistently slightly under
MCL,; no data since 6/2010.

104C 8 8 7 45-82 Above MCL. Upward trend
apparent over 5-years; no
data since 3/2010.

109B 9 1 0 94 No detections near MCL.

112B 7 1 0 5.4 No detections near MCL.

112C 7 4 0 5.9-10 No detections near MCL.

113A° 11 9 1 10-62 All detections are 16 or less
except one at 62.

113B 10 4 0 12-14 All detects in 2006 & 2007.

114B 3 3 1 16-70 Highest value is the most
recent, and above MCL.
Potential for upward trend.

114C 7 4 0 5-24 No detections above MCL;

no data since 5/2010.
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Table 6: Groundwater Monitoring Summary Statistics for Cyanide

Well ID | Number of Samples Concentration | Comment
Collected | Detections | Above Range (ug/L)
MCL

52C 4 1 0 16 No detections near MCL.

54B 7 0 0 0 No detections.

63A’ 17 17 15 148-940 Extraction well regularly
above MCL.

72B 9 9 0 18-96 Consistent detections help
define CN plume. Consider
trend analysis.

104B 6 2 0 10-76 Detections in 2006, 2007.

104C 7 6 0 6.7-21 No detections near MCL.

109B 15 14 0 43-160 Consistent detections help
define CN plume. Consider
trend analysis.

112B 6 0 0 0 No detections.

112C 5 1 0 5.2 No detections near MCL.

113A° 11 11 0 22-94 Consistent detections help
define CN plume. Possible
upward trend. Consider
trend analysis.

113B 10 8 0 10-43 Consistent detections help
define CN plume. Consider
trend analysis.

114B 1 0 0 0 No detections.

114C 6 0 0 0 No detections.

There has been a considerable loss of A/A’ zone wells from the monitoring program due to the
long term decline of the water table. This loss of wells is particularly critical in the area directly
down-gradient of the IWTP, where there are no A’ wells directly down-gradient of the IWTP
until the off-site side of Claus Road. Replacement wells in the A’ zone in this area would
confirm whether chromium concentrations above cleanup level still exist in this area.

The monitoring program has been optimized by establishing a sampling frequency of annual,
semi-annual, or quarterly for each well, depending on data needs. The sampling frequencies
should be re-evaluated periodically to maintain optimum cost-effectiveness and data quality.
Wells with an established trend (e.g. EW54B, MW65A’, MW109B) could be monitored semi-
annually at seasonally high and low groundwater elevations. Quarterly monitoring is most useful
at locations where the short term effects of extraction flow changes or in-situ geochemical
fixation must be evaluated. Long term data may also suggest a need for increased monitoring
frequency at some wells, such as extraction well EW114B which has shown a possibly
increasing concentration trend, with the latest result for chromium greater than the MCL.
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Trend Analysis

The review team recommends that statistical trend analysis be performed periodically to provide
the most supportable interpretation of trends and remediation progress. As part of this Five-Year
Review, statistical analysis of concentration versus time trends for six wells was performed. The
trends in groundwater concentrations were evaluated with Minitab statistical software using data
from four monitoring wells for chromium: MW65A’, MW54B, MW118B, and MW104C, and
two wells for cyanide: EW63A’, and EW71A’. These wells were selected as a subset of the
overall monitoring network of RBAAP wells, predominately along the groundwater plume
boundary. Details of the analysis and results from the computer program are provided in
Attachment 7.

The methods used were linear regression, Mann-Kendall, and Sen’s Slope. In addition,
qualitative review of concentration versus time charts was performed. The entire data set
available for each well was used, which in most cases included data from 1996 through March
2011. A summary of the analysis is provided below and in Table 7.

Table 7: Statistical Trend Analysis Summary

Well ID M-K Trend Sen’s Slope 2010 Avg. conc.
Ho/L-yr (Mo/L)
MW54B Down -21.4 73 (Cr)
MW118B Up 13.5 110 (Cr)
MWG65A’ Up 1.4 65 (Cr)
MW104C None 0 81 (Cr)*
EWG63A’ Up 15.8 290 (CN)
EW71A’ Down -12.6 186 (CN)

*Average of 2009 data. Well inaccessible in 2010.

The Minitab analysis showed that wells with a statistical upward trend were monitoring wells
MWG65A’ and MW118B for chromium, and extraction well EW63A’ for cyanide. Wells with a
statistical downward trend were monitoring well MW54B for chromium and extraction well
EWT71A’ for cyanide. Well MW104C exhibited a distinct multi-year cycle in chromium
concentration, generally increasing from 1996 to 2000, decreasing from 2000-2006, then
increasing again from 2006 through 2009, although no trend was evident. Wells MWG65A”,
EWG63A’, and MW104C all show two time periods with several results elevated above most
other results.

It may be important to perform trend analysis over a shorter time interval as well as over the
entire data set in order to represent the most current trend status for some wells. Several of the
time versus concentration plots show patterns that suggest that natural events such as higher
precipitation years might have an effect on concentrations. Changes in extraction well flows also
affect the concentration trends.

Short term and long term trend analyses may provide differing interpretations of the success of
remediation at those locations. Review of the long term trends considering effects of extraction
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well flow changes and precipitation conditions may provide insight as to whether the long term
trend or the shorter current trend best represents the likely behavior at a well into the future.

The long and short term trends in MW104C identify that portion of the chromium plume as an
area of concern. While the statistical analysis of the data from 1996 to present suggests no long
term trend, data from the past five years suggests an upward trend. This well is at the furthest
location downgradient of the source areas. Additional wells in this area are necessary to bound
the plume and to better understand the trend of chromium concentrations in the future.

6.4.5 Landfill Data

There are 12 existing groundwater monitoring wells associated with the landfill. Of these,
MWG65A’ has consistently been the only one in which chromium has been detected above the
cleanup standard (Ahtna, 2011). Analysis showed MW65A’ to have a statistical upward trend.
Details of the analysis and results from the computer program are provided in Attachment 7.

The time versus concentration plot for MW-65A" in Attachment 7 shows a highly variable
distribution of detections which differs from most other wells on site. There are several
detections of chromium above the MCL. The Mann-Kendall analysis indicates a statistically
significant upward trend. The erratic distribution of the data and the low value of Sen’s slope
raise some uncertainty about the future persistence of this trend.

The fact that the trend is not downward is important because it suggests that the cap may not be
fully meeting the objective of preventing leaching of contamination to groundwater. The erratic
pattern of the time versus concentration data is consistent with the notion that varying rates of
precipitation are continuing to move residual soil contamination to the groundwater. The
direction of infiltration of surface water around the periphery of the cap has a lateral component
as well as a downward component, likely resulting in infiltration through contaminated soils at
deeper horizons beneath the cap. The review team found no evidence that there were any failures
of integrity of the cap.

Cyanide has not been detected above the cleanup standard in any of the landfill monitoring wells
(Ahtna, 2011).

Surface water samples from the discharge pipe at the landfill are collected from at least two
storm events that produce a continuous discharge during each wet season (October to May). No
concerns are known to have been identified as a result of these samples.

Data from only one landfill monument survey, which was performed in 2008, was found.
According to the 2008 Annual Landfill Inspection Report (AGSC, 2008), previous monument
surveys were conducted by AGSC in July 2001 and June 2003, but they could not be located.

6.4.6 Recommended Changes to Monitoring Program
The following are recommended changes to the monitoring program:

Regain access to the extraction and monitoring wells west of the site as soon as possible,
determine chromium concentrations in the monitoring wells and restart the extraction wells to
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contain the chromium plume until the in situ treatment design is implemented.

Install and monitor additional wells in the vicinity and downgradient of wells EW104 and EW
114 to better define contamination in this area.

Perform statistical trend analysis periodically to provide the most supportable interpretation of
trends and remediation progress.

Review and update monitoring frequencies periodically to ensure data needs are met for all
current concerns and to optimize costs.

7.0 Technical Assessment
Question A: Is the remedy functioning as intended by the decision documents?

The aquifer zones in the RBAAP area are hydraulically interconnected; therefore, it is possible
for contaminants to migrate from the upper zones (the A/A’- and B-zones) to the lower zones
(the C- and D-zones). The rebound study provided evidence that the current GWTS has little
impact on reducing chromium concentrations in localized areas of chromium contamination
(AGSC, 2009). This indicates that the GWTS system may not be effective at reducing chromium
concentrations to below the MCL in some areas. To reach the remediation goal of 50 ug/L for
chromium defined in the ROD, a modified remedial approach has been recommended. The
results of the in situ pilot test demonstrated that reductant injections rapidly reduced dissolved
chromium concentrations by precipitating chromium. These results support the use of in situ
treatment for the remaining areas of chromium contamination.

Results of the in situ pilot study indicated there was a sustained treatment for a minimum of six
months, with a rapid reduction of dissolved chromium to below the MCL by the precipitation of
low solubility trivalent chromium. Based on these results, in situ treatment has been
recommended for the A’-, B-, and C-zones of the aquifer. In situ treatment in the A- zone is not
planned as the A-zone is dry for the majority of the year and the proposed in situ treatment
cannot be applied in such a case. However, if the A-zone recharges, in situ treatment may be
applied to this aquifer zone. In situ treatment in the D-zone is deemed unnecessary because
chromium has not been detected in the D-zone since 1999 (Ahtna, 2010). An Explanation of
Significant Differences (ESD #1) has been developed to describe this treatment. Full-scale in situ
treatment is in planning and has not been implemented.

Cyanide concentrations have been reduced from a maximum of 22,600 pg/L in 1993 to a
maximum of 320 ug/L in the Second Quarter of 2010 with groundwater pump and treat
operations (AGSC, 2006; Ahtna, 2010). The cyanide plume has also been significantly reduced
in size by operation of groundwater pump and treat. The rebound study provided evidence that
cyanide concentrations are greatly influenced by the pump and treat operations. The ROD-
selected remedial action remains effective for cyanide, so this remedial action will continue to be
used to treat groundwater contaminated with cyanide at concentrations above the MCL, and will
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continue to be used to contain chromium plumes until in situ treatment or other treatment options
are implemented.

Based on analyses from MW65A”, the landfill cap may have limited ability to prevent leaching
of the chromium to groundwater. The pathway of surface water infiltrating through the soil has a
lateral component as well as a vertical component that can result in leaching of contaminants in
soils below the cap at depths below the waste material and closer to the groundwater. The erratic
distribution of chromium concentrations at monitoring well MWG65A”, with several results above
MCL, suggests this may be happening.

The site access controls are in place and have been successful in preventing unauthorized access
to the landfill cap and GWTP areas. This has prevented any damage to the remedial systems that
could be caused by unauthorized entry. The Army will implement deed restrictions at the landfill
upon transfer, to ensure continued integrity of the landfill cover, since the RBAAP is closed
under the BRAC 2005 recommendations.

Although no Property Management Plan was produced to analyze options for groundwater
institutional controls and document the 1Cs for both the landfill and for groundwater, a Draft
ESD #2 was produced as described in Section 5.3 above, which addresses the IC issues and is
expected to be finalized in September 2011. The Army will implement deed restrictions on
groundwater use. When the deed is in place it will protect against the future use of contaminated
groundwater while the groundwater is undergoing remediation.

Opportunities for Optimization:

Results of the 2006 supplemental investigation (SOTA/CH2M Hill, 2006) and the longer term
trend at EW-63A’ suggest that there are sources further upgradient that are not directly treated
and will continue to contribute to elevated cyanide concentrations. Additional source treatment
may be worthwhile to accelerate cleanup of the cyanide plume. Results of rebound testing show
that extraction well EW63A” is in a good location to capture cyanide contamination.

In-situ treatment of groundwater and deep soil below the landfill should also be considered for
potential to accelerate progress toward the cleanup goal in this area.

Question B: Are the exposure assumptions, toxicity data, cleanup levels, and remedial
action objectives (RAOs) used at the time of the remedy selection still valid?

Changes in Standards to Be Considered: The California State drinking water standard
maximum contaminant level (MCL) for chromium of 50 pg/L identified as the groundwater
remediation goal in the ROD has not changed since the ROD was signed. Further, the federal
MCL is 100 pg/L. However, both the federal and state MCLs are based on total chromium, and
the site groundwater contaminant is primarily hexavalent chromium (Cr 6+). USEPA has
evaluated the health effects of chromium and is currently revising the toxicity factor for
hexavalent chromium (http://cfpub.epa.gov/ncea/iris_drafts/recordisplay.cfm?deid=221433).
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California has recently (July 27, 2011) adopted a public health goal (PHG) for Cr 6+ of 0.02
Mo/L (http://www.cdph.ca.gov/certlic/drinkingwater/Pages/Chromium6.aspx). This PHG was
proposed in 2010. Now that the PHG is finalized, California will develop a revised MCL. Once
anew MCL is in place, the treatment systems should be evaluated to determine if the selected
remedy is viable.

Subsequent to the ROD, the California State drinking water standard MCL for cyanide has been
lowered from 200 pg/L to 150 pg/L. The State MCL was lowered in 2003, and this change in
ARARSs was discussed in the Second Five-Year Review Report (AGSC, November 2006). That
report concluded that the new MCL for cyanide is based on the same toxicity data and risk
evaluations as the federal MCL of 200 pg/L, but the federal MCL is merely rounded up from 150
to 200 pug/L. The exposure assumptions, toxicity data, and remedial action objectives used at the
time of the remedy selection are still valid, and the underlying risk information has not changed,
so the current remedy is still protective of human health and the environment. Therefore, the
cleanup level will remain “frozen” to the value stated in the ROD (i.e., 200 pg/L), in accordance
with EPA policy.

Changes in Exposure Pathways: There are currently no complete exposure pathways for
contaminated media at RBAAP. No changes in conditions at the RBAAP facility that affect
exposure pathways were identified as part of this five-year review. Portions of the facility have
been leased for use by private companies that use RBAAP facilities for industrial purposes.
There are no current or planned changes in land use, and there are no new contaminant sources
or routes of exposure associated with contaminants of concern in the ROD.

Changes in Toxicity, Other Contaminant Characteristics, and Risk Assessment
Methodologies: The primary pathways evaluated in the risk assessment were related to exposure
to contaminants in soil at the landfill and exposure to contaminated groundwater. The landfill
cover eliminates potential exposure to soil contaminants, and no wells are producing water from
the contaminated areas. Because there are no complete exposure pathways, a re-assessment of
toxicity, contaminant characteristics, or risk assessment methodologies was not deemed
necessary during this five-year review.

An evaluation of the ecological risk was previously performed by Ned Black, PhD, Regional
CERCLA Ecologist/Microbiologist with US EPA. Cory Koger, PhD, Toxicologist with USACE
reviewed the EPA Eco Risk Evaluation and found it to still be applicable. The ecorisk
assessment concluded that "the original evaluation of ecological risk at this site remains valid.
Therefore, the remedy under five-year review for this site is adequately protective of the
environment.” Details of this evaluation are provided in Attachment 5.

Expected Progress Toward Meeting RAOs: The groundwater remedy has progressed
significantly and has achieved cleanup levels at many monitoring locations. Decreasing
concentrations have reduced the recovery rates and efficiency of the system, such that continued
reductions in concentrations will generally be slow, particularly for chromium. For this reason,
ESD #1 was produced, as described in Section 5.2 above.
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The effectiveness of the landfill is regularly evaluated using groundwater monitoring, surface
water monitoring, final cover monitoring, and surface water drainage monitoring. Based on the
erratic monitoring results in MWG65A’, additional evaluation in this area is warranted.

Question C: Has any other information come to light that could call into question the
protectiveness of the remedy?

New information that has come to light includes: monitoring and treatment of the groundwater
at EW104B, EW114B, EW114C, and MW104C has not been conducted recently, with the last
monitoring event in March 2010 and extraction wells shut down in May and June 2010.
Therefore, the western extent of the chromium plume and concentration in this area has not been
monitored in over a year and is not well-defined. Access to these wells was recently regained.

Technical Assessment Summary

Based on the document review, data analysis and review, site inspection, and interviews, the
remedies appear to be functioning as intended by the ROD. However, additional evaluation is
warranted, including the sources of chromium found upgradient of EW54B and near MWG65A,
and the extent of the chromium plume near EW104 and EW114. Except for non-operation of
extraction wells EW104 and EW114, there have been no changes in the physical conditions at
the RBAAP facility that would affect the protectiveness of the remedy. A new California State
public health goal for hexavalent chromium was established on July 27, 2011. This PHG was
proposed in 2010. Now that the PHG is finalized, California will develop a revised MCL. Once
anew MCL is in place, the treatment systems should be evaluated to determine if the selected
remedy is viable.

Institutional controls for groundwater are being addressed in the deed and are described in ESD
#2, which is under development. Institutional controls are needed until the groundwater
remediation process is completed to ensure that no unacceptable exposure to contaminated
groundwater occurs. Also, deed restrictions at the landfill cap area are needed in order for the
remedy to remain protective in the long-term. Institutional controls identified in the 1994 ROD
are also being implemented for the landfill as deed restrictions. The Army is identifying and
implementing options for groundwater institutional controls in the deed and is documenting the
ICs for both the landfill and for groundwater in the forthcoming ESD #2.

8.0 Issues and Recommendations
Issues identified during the review, as well as recommendations and follow-up actions necessary
to address the identified issues, are discussed below.

8.1 Land Use and Groundwater Use Controls

Issue: Land use controls, including groundwater use restrictions for the impacted aquifer and
landfill use restrictions, have not been fully implemented as called for in the second Five-Year
Review.

Recommendations: Complete implementation of deed restrictions on groundwater use and
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landfill disturbance to maintain long-term protectiveness of human health and the environment.
Record land use controls in the deed as well as through a State Land Use Covenant (SLUC) as
described in the FOST. The deed and SLUC should include the following land use restrictions:
no use of groundwater, no residential use, and no disturbance of the landfill cap and wells. The
SLUC should be prepared and signed by the DTSC, the RWQCB, and the RCLRA. The SLUC
restrictions should be in effect until the deed provisions are terminated, removed, or modified as
specified in an appropriate CERCLA decision document. The deed should include a provision
reserving the Army’s right to conduct remediation activities if necessary in the future. Also,
coordinate communications between the Regional Water Quality Control Board and Stanislaus
County to create a special groundwater protection zone, to address institutional controls off-site.

Although there are currently no institutional controls in place to ensure that no inappropriate use
of contaminated groundwater or of the landfill occurs while the groundwater remediation is
occurring, a Draft Final Explanation of Significant Differences (ESD #2) was prepared in April
2011 to address institutional controls regarding contaminated groundwater at the RBAAP that
were developed and implemented after the ROD was signed in 1994. This document has not yet
been finalized. Institutional controls will be included in the deed.

8.2 Western Extent of Chromium Plume is not Well-Defined
Issue: The western extent of the chromium plume has not been characterized in over a year and
is not well-defined.

Recommendations: Access to wells EW104B, EW114B, EW114C, and MW104C was recently
regained, so defining the western extent of the chromium plume should be performed as quickly
as possible. Monitor or install other wells in the vicinity and down gradient of these wells to
better define the plume in this area, and update extraction well capture zone estimates. Perform
statistical trend analysis periodically to provide the most supportable interpretation of trends and
remediation progress.

8.3 Source of Contamination Upgradient of EW54B is not Defined

Issue: The source of chromium found upgradient of EW54B is not defined and may be within
the production area as suggested in SOTA/CH2M Hill (2007). Further characterization may be
necessary for source remediation as described in ESD#1.

Recommendations: Better-define source areas for chromium contamination in the area
upgradient of EW54B through methods similar to those used in the 2006 supplemental
investigation (SOTA/CH2M Hill, 2007).

8.4 Chromium Concentrations in Landfill Monitoring Well MW65A’
Issue: Data from MWG65A’ suggest that the landfill cap may not fully satisfy the long term
objective of protecting groundwater from chromium leaching from soil below the landfill.

Recommendation: Further investigate the causes of the persistent occurrences of chromium
contamination above the cleanup goal in groundwater at the landfill. Alternatives for source
treatment of deep soils and groundwater at the landfill should be considered in order to
accelerate cleanup.
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8.5 Groundwater Level in the A/A’-Zone
Issue: Groundwater levels continue to fall, resulting in loss of many monitoring wells in the

A/A’-zone.

Recommendations: Evaluate monitoring program to determine if existing active wells are
sufficient to monitor remedy performance over the long term.

Table 8: Issues Identified During the Five-Year Review

Issue Affects Current Protectiveness Affects Future Protectiveness
(Y/N)? (Y/N)?
1. Land use controls on groundwater
and landfill use have not been fully N Y
implemented.
2. Western extent of chromium
plume is not well-defined. N Y
3. Source of chromium upgradient of
EWS54B is not defined. N Y
4. Landfill cap may not fully satisfy
objective of protecting groundwater N Y
from chromium leaching.
5. Loss of monitoring wells in the
AJA’-zone due to falling N Y
groundwater levels.
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Table 9: Recommendations and Follow-up

Issue Recommendation Responsible Milestone
Entity
1. Land use controls on Complete activities described in the draft final Department of
groundwater and landfill ESD#2 to formalize the ICs for the site. Army
use have not been fully
implemented.
2. Western extent of Access to applicable wells was recently regained, | Department of
chromium plume is not so chromium plume should be defined as quickly Army
well-defined. as possible. Monitor other wells in vicinity and

down gradient of these wells to better define the
plume in this area.

3. Define Source Areas of | Better-define source areas for chromium Department of
Contamination Upgradient | contamination in the area upgradient of the Army

of EW54B. EW54B.

4. Landfill cap may not Further investigate the causes of the persistent Department of
fully satisfy objective of occurrences of chromium contamination above Army
protecting groundwater the cleanup goal in groundwater MW65A” at the

from chromium leaching. landfill.

5. Loss of monitoring Evaluate monitoring program to determine if Department of
wells in the A/A’-zone due | existing active wells are sufficient to monitor Army

to falling groundwater remedy performance over the long term.

levels.

9.0 Protectiveness Statement

The landfill remedial action is currently protective, based on continued O&M and groundwater
monitoring results, although persistent occurrences of chromium contamination above the
cleanup goal in groundwater at the landfill warrants further investigation.

The groundwater remedial action is operating as designed, with the exception of extraction wells
EW104 and EW114, access to which has recently been regained, and is currently protective. In
situ chromium reduction has been recommended by the contractor to achieve the chromium
remediation goal more quickly.

Since both of the remedial actions are currently protective, the overall remedy at the RBAAP is
protective of human health and the environment in the short term. The remedy has achieved
reduction in size and extent of the chromium and cyanide plumes, and there has been no
exposure to potential receptors. There has been no pumping of groundwater within the plume
for beneficial use.

To ensure protectiveness in the long term, the Army must:

1. Formalize the institutional controls with deed restrictions that prevent inappropriate use
of the landfill and prevent use of groundwater.
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2. Monitor or install additional wells if necessary to determine the extent of the chromium
plume downgradient of EW104 and EW114, particularly in the B and C monitoring
zones.

3. Adjust groundwater treatment as necessary to address contamination at the downgradient
edge of the chromium plume, particularly in the C-zone.

4. Further investigate potential source areas of chromium contamination, including
upgradient of EW54B and near MW65A” at the landfill.

10.0 Next Review
This review is a statutory site that requires ongoing five-year reviews. The next review will be
completed within five years of EPA’s approval of this five-year review report.
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Attachment 1

Site Inspection Checklist

I. SITE INFORMATION

Site name: Riverbank Army Ammunition Plant Date of inspection: May 11, 2011
(RBAAP)
Location and Region: Riverbank, CA —Region 9 EPA ID: CA7210020759
Agency, office, or company leading the five-year Weather/temperature: Sunny with a dlight breeze,
review: U.S. Army temperatures around 70°F
Remedy Includes: (Check all that apply)
X] Landfill cover/containment [] Monitored natura attenuation
X] Accesscontrols X Groundwater containment
X Institutional controls [] Vertica barrier walls

X] Groundwater pump and treatment
[ ] Surface water collection and treatment

[] Other
Attachments:  [J Inspection team roster attached [ Site map attached
Il. INTERVIEWS (Check al that apply)
1. O&M site manager Rachel Kerr Environmental Scientist May 11, 2011
Name Title Date

Interviewed [X] at site [] at office [] by phone Phone no.
Problems, suggestions; [X] Report attached

2. O&M staff Joseph Valenzuela Plant Operator May 11, 2011
Name Title Date
Interviewed [X] at site [ | at office [ ] by phone Phone no.
Problems, suggestions; [X] Report attached




3. Local regulatory authorities and response agencies (i.e., State and Tribal offices, emergency response
office, police department, office of public health or environmental health, zoning office, recorder of
deeds, or other city and county offices, etc.) Fill inall that apply.

Agency Stanidlaus County
Contact Nicole Damin Environmental Resources  May 25, 2011  (209) 525-6725
Name Title Date Phone no.
Problems; suggestions; [X] Report attached
Agency USEPA
Contact Lewis Mitani Remedial Project Manager May 11, 2011
Name Title Date Phone no.
Problems; suggestions; [X] Report attached : No problems reported for the site. Everything seemsto bein
good condition.
Agency
Contact
Name Title Date Phone no.
Problems; suggestions; [ Report attached
Agency
Contact
Name Title Date Phone no.
Problems; suggestions; [ Report attached
4. Other interviews (optional) [X] Reports attached.

Clark Hunt, Safety Specialist for the Department of Army on the RBAAP site. No problems reported on the
groundwater treatment or landfill maintenance.

Robert Smith, Department of Army Base Environmental Coordinator for RBAAP site. Reports that the contractor
isdoing agood job to clean up the site.




[11. ON-SITE DOCUMENTS & RECORDS VERIFIED (Check al that apply)

1. O&M Documents
X] 0&M manua X Readily available [] Uptodate [] N/A
X As-built drawings X Readily available [] Uptodate [] N/A
[ IMaintenance logs [] Readily available [] Uptodate [] N/A
Remarks

2. Site-Specific Health and Safety Plan X Readily available [ Uptodate [] N/A
[X] Contingency plan/emergency response plan [X] Readily available [ ] Uptodate [] N/A
Remarks

3. O&M and OSHA Training Records X Readily available [] Uptodate [] N/A
Remarks

4, Permits and Service Agreements
] Air discharge permit [] Readily available (] Uptodate [ N/A
X Effluent discharge X Readily available X Uptodate [ N/A
[] Waste disposal, POTW ] Readily available ] Uptodate [ N/A
[] Other permits [] Readily available O Uptodate [ N/A
Remarks

5. Gas Generation Records [] Readily available [JUptodate [X] N/A
Remarks

6. Settlement Monument Records X Readily available [l Uptodate [] N/A
Remarks__ Only one (most recent - 2006) monument survey available.

7. Groundwater Monitoring Records X Readily available  [XlUptodate  [] N/A
Remarks

8. Leachate Extraction Records [] Readily available [lUptodate [X N/A
Remarks

9. Discharge Compliance Records
1 Air [] Readilyavailable [] Uptodate [X] N/A
X Water (effluent) X Readily available [X] Uptodate [] N/A
Remarks

10. Daily Access/Security Logs Xl Readily available [X] Uptodate [] N/A

Remarks

Facility has access gate with security guard




IV. O&M COSTS

1 O&M Organization
[] Statein-house [ ] Contractor for State
[ ] PRPin-house [ ] Contractor for PRP
[] Federal Facility in-house X Contractor for Federal Facility
[] Other
2. O&M Cost Records

X Readily available  [] Upto date
X] Funding mechanism/agreement in place
Original O&M cost estimate___$1.9 million/yr [] Breakdown attached

Total annual cost by year for review period if available

From 10/1/2010 To 9/30/2011 $1.0 million [1 Breakdown attached
Date Date Total cost

From To [1 Breakdown attached
Date Date Total cost

From To [1 Breakdown attached
Date Date Total cost

From To [1 Breakdown attached
Date Date Total cost

From To [1 Breakdown attached
Date Date Total cost

3. Unanticipated or Unusually High O&M Costs During Review Period

Describe costs and reasons:

V. ACCESS AND INSTITUTIONAL CONTROLS [X] Applicable [] N/A

A. Fencing

1 Fencing damaged [] Locationshownonsitemap [X| Gatessecured [ N/A
Remarks__The entire facility isfenced in with one entrance point, which is guarded. Only authorized
personnel are allowed to enter.

B. Other Access Restrictions

1 Signs and other security measures [] Locationshownonsitemap [ ] N/A
Remarks Access controlled by security patrols. Landfill has barbed wire topped fence with warning
signs approximately every 150" feet. Signs arein need of some repair to make them more visible.




C. Institutional Controls (ICs)

1 Implementation and enforcement
Site conditions imply ICs not properly implemented ] Yes X No [] N/A
Site conditions imply ICs not being fully enforced [] Yes X No [] N/A
Type of monitoring (e.g., self-reporting, drive by) _Site security guard with drive by security patrols.
Frequency Multiple times per day.
Responsible party/agency
Contact

Name Title Date Phone no.

Reporting is up-to-date [ ] Yes[] No [] NA
Reports are verified by the lead agency ] Yes ] No [] N/A
Specific requirementsin deed or decision documentshavebeenmet  [X] Yes [[] No [] N/A
Violations have been reported ] Yes ] No [XI N/A
Other problems or suggestions: ] Report attached
Deed restrictions have not been implemented. As required in the ROD, deed restrictions will be required
for the landfill if the Army closes the RBAAP facility. The ESD # 2, describing ICs will be finalized this
year, 2011.

2. Adequacy X ICsare adequate [] ICsareinadequate L1 N/A
Remarks

D. General

1 Vandalism/trespassing [ ] Locationshownonsitemap  [X] No vandalism evident
Remarks

2. Land use changes on site [] N/A
Remarks _ Space has been leased to private companies, but land use has not changed.

3. Land use changes off site[ ] N/A
Remarks

VI. GENERAL SITE CONDITIONS

A. Roads X Applicable [] N/A

1. Roads damaged [] Location shownonsitemap [X] Roads adequate L] N/A
Remarks

B. Other Site Conditions




Remarks

VII. LANDFILL COVERS [X| Applicable [ N/A

A. Landfill Surface

1. Settlement (Low spots) [] Location shownonsitemap [X] Settlement not evident
Areal extent Depth
Remarks

2. Cracks ] Location shownonsitemap [X] Cracking not evident
Lengths Widths Depths
Remarks

3. Erosion [] Locationshownonsitemap [X] Erosion not evident
Areal extent Depth
Remarks

4, Holes [] Location shownonsitemap [X] Holes not evident
Areal extent Depth
Remarks_It was difficult to seeif any holes were present due to grass cover, which was scheduled to be
cut soon; no holes were evident.

5. Vegetative Cover X Grass X Cover properly established [X]No signs of stress
[] Trees/Shrubs (indicate size and locations on a diagram)
Remarks

6. Alternative Cover (armored rock, concrete, etc.)  [X] N/A
Remarks

7. Bulges [] Locationshownonsitemap [X] Bulgesnot evident
Areal extent Height
Remarks

8. Wet Areas/\Water Damage Wet areas/water damage not evident

X
[] Wetareas [] Location shownonsitemap Areal extent
] Ponding [] Locationshownonsitemap Areal extent
] Seeps [] Locationshownonsitemap Areal extent
[] Soft subgrade [] Locationshownonsitemap Areal extent
Remarks




Slope Instability ~ [] Slides [] Location shown onsitemap [X] No evidence of slope instability
Areal extent
Remarks

B. Benches ] Applicable [X N/A

(Horizontally constructed mounds of earth placed across a steep landfill side slope to interrupt the slope
in order to slow down the velocity of surface runoff and intercept and convey the runoff to alined
channel.)

Flows Bypass Bench ] Location shown on site map XI N/A or okay
Remarks

Bench Breached [] Location shown on site map XI N/A or okay
Remarks

Bench Overtopped ] Location shown on site map XI N/A or okay
Remarks

C. Letdown Channels [] Applicable [X] N/A

(Channel lined with erosion control mats, riprap, grout bags, or gabions that descend down the steep side
dlope of the cover and will allow the runoff water collected by the benches to move off of the landfill
cover without creating erosion gullies.)

Settlement [] Locationshownonsitemap [X] No evidence of settlement
Areal extent Depth
Remarks

Material Degradation [] Location shownonsitemap [X] No evidence of degradation
Material type Areal extent
Remarks

Erosion ] Locationshownonsitemap [X] No evidence of erosion
Areal extent Depth
Remarks

Undercutting ] Locationshownonsitemap [X] No evidence of undercutting
Areal extent Depth
Remarks

Obstructions  Type X No obstructions
[0 Location shown on site map Areal extent

Size

Remarks

Excessive Vegetative Growth Type
X No evidence of excessive growth

X] Vegetation in channels does not obstruct flow
[] Location shown on site map Areal extent
Remarks _Grass was scheduled to be cut soon.




D. Cover Penetrations

X Applicable [] N/A

1. Gas Vents [] Active [] Passive
[] Properly secured/locked [] Functioning [] Routinely sampled [ ] Good condition
[] Evidence of leakage at penetration ] NeedsMaintenance [X] N/A
Remarks

2. Gas Monitoring Probes
1 Properly secured/locked ] Functioning [ ] Routinely sampled [ ] Good condition
[] Evidence of leakage at penetration Needs Maintenance [X] N/A
Remarks

3. Monitoring Wells (within surface area of landfill)
] Properly secured/locked [] Functioning [] Routinely sampled [ ] Good condition
[] Evidence of leakage at penetration Needs Maintenance [X] N/A
Remarks

4. Leachate Extraction Wells
] Properly secured/locked [] Functioning [] Routinely sampled [ ] Good condition
[ ] Evidence of leakage at penetration [] NeedsMaintenance [X N/A
Remarks

5. Settlement Monuments [ ] Located X Routinely surveyed [] N/A

Remarks__The settlement monuments were not located due to grass cover, which was scheduled to be

cut soon; Ahtna confirmed that the monuments had been last surveyed on 6/20/2008.

E. Gas Collection and Treatment ] Applicable [X] N/A

1 Gas Treatment Facilities
] Flaring [] Thermal destruction [ ] Collection for reuse
[ ] Good condition [ ] NeedsMaintenance
Remarks

2. Gas Collection Wells, Manifolds and Piping
[ ] Good condition [] NeedsMaintenance
Remarks

3. Gas Monitoring Facilities (e.g., gas monitoring of adjacent homes or buildings)
[ ] Good condition [ ] NeedsMaintenance [X] N/A
Remarks

F. Cover Drainage Layer X Applicable L] N/A

1. Outlet Pipes Inspected X Functioning L] N/A
Remarks

2. Outlet Rock Inspected X Functioning [ 1 N/A
Remarks

G. Detention/Sedimentation Ponds [] Applicable X N/A




1. Siltation Areal extent Depth Xl N/A
[] Siltation not evident
Remarks
2. Erosion Areal extent Depth
X Erosion not evident
Remarks
3. Outlet Works ] Functioning X N/A
Remarks
4. Dam ] Functioning [X] N/A
Remarks
H. Retaining Walls [] Applicable X N/A
1. Deformations [] Locationshownonsitemap [ ] Deformation not evident
Horizontal displacement Vertical displacement
Rotational displacement
Remarks
2. Degradation [] Locationshownonsitemap [ ] Degradation not evident
Remarks
I. Perimeter Ditches/Off-Site Discharge X Applicable [ N/A
1. Siltation [] Location shownonsitemap [X] Siltation not evident
Areal extent Depth
Remarks
2. Vegetative Growth [] Locationshownonsitemap [ ] N/A
X Vegetation does not impede flow
Areal extent Type
Remarks Minor vegetative growth needs to be removed as part of routine maintenance.
3. Erosion [] Location shownonsitemap [X] Erosion not evident
Areal extent Depth
Remarks
4, Discharge Structure Xl Functioning [] N/A
Remarks
VIIl. VERTICAL BARRIER WALLS [ ] Applicable X1 N/A
1. Settlement [] Locationshownonsitemap [ ] Settlement not evident
Areal extent Depth

Remarks




2. Performance Monitoring Type of monitoring
[] Performance not monitored

Frequency [ 1 Evidence of breaching

Head differential

Remarks
IX. GROUNDWATER/SURFACE WATER REMEDIES  [X] Applicable L] N/A
A. Groundwater Extraction Wells, Pumps, and Pipelines X Applicable L] N/A
1 Pumps, Wellhead Plumbing, and Electrical

X] Good condition [] All required wells properly operating [ ] Needs Maintenance [] N/A
Remarks _Wells EW104B, EW114B, and EW114C are not in operation because |landowner has denied
right of entry.

2. Extraction System Pipelines, Valves, Valve Boxes, and Other Appurtenances
XI Good condition [ ] NeedsMaintenance
Remarks
3. Spare Parts and Equipment
X Readily available X Good condition [] Requires upgrade [] Needsto be provided
Remarks
B. Surface Water Collection Structures, Pumps, and Pipelines [ ] Applicable X N/A
1 Collection Structures, Pumps, and Electrical
[ ] Good condition [ ] NeedsMaintenance
Remarks
2. Surface Water Collection System Pipelines, Valves, Valve Boxes, and Other Appurtenances
[ ] Good condition [ ] NeedsMaintenance
Remarks
3. Spare Parts and Equipment
[] Readily available ] Good condition [ ] Requiresupgrade [ ] Needsto be provided
Remarks
C. Treatment System X Applicable [] N/A
1 Treatment Train (Check components that apply)
X] Metalsremoval [] Oil/water separation [ ] Bioremediation
] Air stripping ] Carbon adsorbers
[ ] Filters
[ ] Additive (e.g., chelation agent, flocculent)
[X] Others ion exchange beds, holding tanks, and associated piping
XI Good condition [ ] NeedsMaintenance
] Sampling ports properly marked and functional
X Sampling/maintenance log displayed and up to date
XI Equipment properly identified
X Quantity of groundwater treated annually_approximately 25 million gallons
[] Quantity of surface water treated annually

Py

emarks




2. Electrical Enclosures and Panels (properly rated and functional)
[ ] N/A X] Good condition [] Needs Maintenance
Remarks
3. Tanks, Vaults, Storage Vessels
[ ] N/A X Good condition  [X] Proper secondary containment  [] Needs Maintenance
Remarks
4, Discharge Structure and Appurtenances
[ ] N/A X Good condition [ 1 NeedsMaintenance
Remarks
5. Treatment Building(s)
L] N/A X Good condition (esp. roof and doorways) [] Needsrepair
X Chemicals and equipment properly stored
Remarks
6. Monitoring Wells (pump and treatment remedy)

X Properly secured/locked ] Functioning [X] Routinely sampled  [X] Good condition
X All required wells located [] NeedsMaintenance [ ] N/A

Remarks  Wells EW104B, MW104C, EW114B, and EW114C are not in operation because landowner
has denied right of entry.

D. Monitoring Data

1 Monitoring Data
X Isroutinely submitted on time X Isof acceptable quality
Remarks

2. Monitoring data suggests:

X Groundwater plume is effectively contained [] Contaminant concentrations are declining

Remarks Most wells declining or steady, but upward trend in some monitoring wells, including
MWG65A’ and MW118B for chromium, and extraction well EW63A’ for cyanide.

E. Monitored Natural Attenuation

1 Monitoring Wells (natural attenuation remedy)
] Properly secured/locked [] Functioning [] Routinely sampled [] Good condition
] All required wells located [] NeedsMaintenance Xl N/A
Remarks
X. OTHER REMEDIES
If there are remedies applied at the site which are not covered above, attach an inspection sheet describing
the physical nature and condition of any facility associated with the remedy. An example would be soil
vapor extraction.
XI. OVERALL OBSERVATIONS
A Implementation of the Remedy




Describe issues and observations relating to whether the remedy is effective and functioning as designed.
Begin with a brief statement of what the remedy isto accomplish (i.e., to contain contaminant plume,
minimizeinfiltration and gas emission, etc.).

The landfill cover and groundwater extraction and treatment system all appear to be in good condition
and operating as intended.

Adequacy of O&M

Describe issues and observations related to the implementation and scope of O&M procedures. In
particular, discuss their relationship to the current and long-term protectiveness of the remedy.

The O& M Plan Update was produced in 2006. However, the O& M plan does not reflect current plant
ownership and operation. Therefore, the O& M Plan should be updated to reflect the current owner and
operator. This does not affect the long-term protectiveness of the remedy.

Early Indicators of Potential Remedy Problems

Describe issues and observations such as unexpected changes in the cost or scope of O&M or ahigh
frequency of unscheduled repairs, that suggest that the protectiveness of the remedy may be
compromised in the future.

None.




Opportunities for Optimization

Describe possible opportunities for optimization in monitoring tasks or the operation of the remedy.
Ahtna has considered the opportunity for optimization and is currently developing a
Geochemical Fixation In Situ Treatment Work Plan to treat chromium in the
groundwater. Thisis also discussed in the Explanation of Significant Differences No. 1
which provides a rationale for modifying the selected remedy identified in the RBAAP
ROD for the treatment of chromium contaminated groundwater.
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March.
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U.S. Army Riverbank Army Ammunition Plant, 2001. FiveY ear Review, Riverbank Army
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Center, Aberdeen Proving Ground, Maryland, May.

SOTA Environmental and CH2M Hill (SOTA/CH2M Hill), 2007. Groundwater
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Riverbank Army Ammunition Plant Second Five-Year Review

ATTACHMENT 3

Applicable or Relevant and Appropriate Bequrements (ARAR:)

Comtmiction of | The constrciion of all extraction and mondior wells Comtmictionof | NA Californta Well Standards, Bullstin Nos.
Groundwater muist comply with California Wiedl Standards enxtraction and T4-81 and 74-80 - Applicabie

Extraction and ostruction requédrements. moalioring

Muonltoring wells,

Weils

Groundwater The grovendwater will be extracted and treated wntll the | None 5T FR 31TT6 (1T July 1592, effective 17 Tale 22, CCR Chapter 15, B564401 ot seq. -
Extraction anquifer meets federal and state MCLs and state Water Jamuary 1984), to be codified at SOWA 40 Applicable

Chaality Objectives (W0s) for protection of the
beneficial use classifications for municipal, domestic,
Industrial, and agricultural water supply:

= Chrominm - 50 pgL (CA MCL; CA W),
= Cyanide — 200 pg/L (Safe Drinking Water Act
(SDWA) MCL).

CFR, Part 141 - Relevant and approprisie

40 CFR 300.430(c)(2) (1) (B) — Applicable

California RWOCE Tatls 23, OCR Chapter
23 53000 (California Inland Surface Walers
Plan - Basin Plan 5B)

State Board Resolution 83-63

State Board Resolution 68-26 - Applicable

Pursuant i ROD, substantive provisions of
Auticle 5 contained in the sectinns of
Chapter 15 listed below are to be followed -
Tuile 23, CCR, Division 3, Chapter 15,
§52550.1, 2550.5 - 2550.10, and 2550.12.
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Actions Requirements Prerequisites Citation for Federal Requirements Citation for California Requiremenis
Groundwater Must take action to protect affecied fish or wildlife Podnt smerce Fish and Wildltfe Coonfination Act (16 USC | Tatle 23, CCR Chapter 9, Article 3
Treatment at the | resources of the Stanislae River - Applicable. discharge in 66] et seq ); 40 CFR 6.302(g) - Applicable [Substantive requirements with respect to
ICWTSand | oyl Pollutant Discharge Elimination System waters of the | 4y oy 122 442) (CWA) - Apglicable discharge of chromium and cyside o be
TWTPF with United States - Tollowed by agresment as stated in the

[NPDES) Permitting Program (with respect o chromdum
Darect Disciorge and ) prodection of ROD)
of Treatment cyanide). dowmstream
System Effluent | Use of best avallable technology economically waker -
o the OID Canal | achievable (BATEA) is required to controd toxc and Stanislas River

noncomyentional palhiants. Use of best comventional
palltznt control technology is requined io comirol
ocomventioml pollutants. Technology-based limiations
my be determined on a case-by-case basls.

The discharge must comply with applicable federal
Water Quality Criterta (WOC) and California WOOs for
the protection of hueman bealth and aguatic cogantsms
specified for the use classifications for the Stanislme
River.

E/P Pondds:

= Chromiem (W) less than 50 pg/L. (monthly average)

= Cyanide - 5.2 pg/L. (monthly average)

(OI0 Canal:

= Chrominm (V) - 11 pg/L (CA WO for the
protection of aguatic ife - 4-day average
conceniration not io be excesded more than once
every 3 years ; 1-howr average 16 psg/L).

The discharge must be consistent with the requiremesnts

of 3 Water Cluality Management Plan approved by EFA

under the Clean Water Act (CWA) 5208(1).

Discharge limitations mst be established for all todc

pollutants that are or mey be dischorged at levels greater

than that which can be achieved by technology-based

standards.

Develop and implement 3 best management practice
[EMP) program and incorporate in the NPDES permit to

prevent the relesse of oxic constiuents to surface
whalers.

Criterta and standards for NPDES permit.

CWA Sections 303(c) (Z) (B) and 304a) -
Relevant and appropriate

40 CFR 122 44{d) - Applicable

40 CFR 122 44{g) - Applicsbls

40 CFR 125.100 - Applicable

A0 CFR 135 - Applicable

State Board Resolution 68-16
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Groundwater The BMP program mast: Discharge: to A0 CFR 125.104 - Applicable
Treatment atthe | » Establish specific procedures for the control of i | waters of the
IGWTS and and hazardous pollutant spills, United States
TWTF with = Include 3 prediction of direction, rate of flow, and
Direct Discharge inital quantity of toxic pollutants where experlence
of Trealment Indicates a reasomable potential for equdpment
S}ﬂem Effluent Fallure.
to the OID Canal | prgys peoper management of solsd and hazamdous
lraminued) whasie In aocondance with regulations promudgated
under RCRA.
To ense comgpliance, the discharge must be monitored
fior: 40 CFR 122 44(1) - Applicable
= The valume of effluent.
= The mass of each pollutant.
= Frequency of discharge and other messirements, as
appragpriate.
Approved (st methods mast be followed for moniiored 40 CFR 136.1 1o 136.3(e) - Applicable
waste comstiients. Dietailed requirements for anabytical
procedures and quality contral ((JC) @re provided.
Comply with add#ionsl permit conditions such as Oifsite
« Proper operations and maint=nance (0&M) of dischargers A0 CFR 122.41(d g) - Applicable
treatment systems
= Dty i0 miiigate any adverss effects of any discharge
Groundwater The discharge must comply with applicable federal CWA Sections 303c)(Z)(E) and 304(3) - Stats Board Resolution 68-16
Treatment at the | Water Quality Craterta (W) and Californts WOk for Relevant and appropriate
IGWTS and the protection of huemzn bealth and aquatic cogantsms
TWTF with specified for the use classifications for the Stanislmes
Dischorge in the | River:
E/P Fonds

E/P ponds:

= Chromiem (V) less than 50 pg/L. (monthly average)

= Cyanide - 5.2 pg/L {monthly average)

OID Canal:

= Chromium (W) - 11 pg/L (CA WIQO for the
protection of aguatic life - 4-day average
concentration not io be exceeded more than once
every 3 years ; 1-howr average 16 psg/L).

= Cyanide - 5.2 pg'L (CA WD for the protection of

uaiic life — ol - 1-hiour @ 22 ]
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Groundwater Must take action to conserve threatened species; must Critical habitat Species Act of 1973 (16 USC
Treatment at the | not destroy or adversaly modify the critical habitat of the | upon which a 1531 et seq.); 50 CFR 402; Fish and Wildlife
IGWTS and valley elderberry longhom bestle (Desmocerus fedarally Coordination Act (16 UUSC 66] et seq); and 33
TWTF with calffbmicus dimorphus); consultation with the threatened CFR 320.330 - Applicable
Disclorge o the | Depariment of Imterior (IOT). species depends
E/P Ponds.
(continued)
Disposal of Hazardows waste that is transponted offsiie for disposal | Off-site disposal Tale 22, CCR Division 4.5, Chapter 13,
Treatment st be recetved by a hazardos waste Bactlity thot has | of hazardous 566263, 23(h) - Applicable if the restment
Residuals an appropriate and valid Harsrdous Waste Facility wasle residues are hayardous wasie and they are
Permit or that is otheraise authorized by the State dispasad of offsite.
Depariment of Health Senvices.
Waste must be packaged and iramported acconding io :'t_mmhﬂ 40 CFR 252; 43 CFR 175, 178, and 175 - Tuile 22, CCR Division 4.5, Chapter 13,
RCRA, U5, Department of Transportatinn (DOT), and hazardous Applicable If the treatment residues are §66263.23(h) - Applicshle If the treatment
Calsfarnia Highreay Parol requirements. WisIE ICTEs hazardmes wasie and they are disposed of residues are hayardows wasie and they are
public highway | offsite. disposed of offsate.
Fuglthve Dast Application of water, chemicals, or vegetation io control | Fugltive Fule B020; Fule B040; and Rule BI60 -
Emissions dust emissions. emisions from Applicable
Dring CofstnCtion,
Excavation amd demaolition,
Grading excavation, land
clearing,
arading. land
leveling, cut and
il operations,
travel on the
site. and travel
00 access maibs
1o and from the
Prevent or expeditiously remove amy visible sHE
acoumulation of msd or dirt from publdic paved roods,
including shoulders, adjacent b the sie of the landfill. “U:d“” disprsal
Fimal Cover Placement of 2 cover over wasie. Closime of zmy Substantive prowisions of Articles 5 and B of
landfill Chapter 15 are to be followed as set out in

Pursuant to the [Mspute Resolution Agreement resched

during negotiations on 11 Febmuary 1953, the fiml cover

of the landfill must Inclhde:

= A foundation soil layer of sufficient stability
provided by grading and compacting exdsting landfll
soils.

the DMspuie Resolution Agresment.
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Firmal Ceover = A 1-fi-thick clay layer consisting primarily of clays
—— from a clean source on the installation. The clay
sparce will be supplemented. 35 necessary, by off-
slie clays to prodisce 3 clay byer with 3 design
parmeability of 1 x 10F co/sec.
= Geotechnical data collected from a source at the
Installation io determine the appropeiate ratio of on-
slie to off-sie clays to achieve a design permeability
of 1 x 10F cosec.
= A minimuem of 1 fi of clean topsoll placed over the
clay layer to provide an adequate rooting depth for
vegetative cover and pmtection of the clay byer.
= The final cover designed with the objective of
minimizing mEineance.
= The final cover graded 0 provide 3 minimum of 2%
slope 0 minimize ponding of precipitation and
provide adequate drainage.
= The final cover comstnecied in accordance with an
approved Comstuction Chality Assurance Plan
([COAF).
Post-Closure Restrict post-closure use of property as necessary o Find closure of 2 Substantive prowisions of Articles 5 and B of
Maintpmnce prevent damage bo the cover. hazardows waste Chapter 15 are to be followed as set out in
landfill with the Dispuie Resolution Agreement.
some harardous
maierials or
residues Ieft n
o
Y RT——— P Sty v of Ak o
e 3 - maimemnce
requirements for ihe Dispuie Resolution Agreement.
landfills In
Califormiy
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Post-Closure Pursuant to the [Mspute Resolution Agreement resched
Mainiemince during negotiatioms on February 11, 1953, the following
(oot inued) actions during post-closure maintenance must be e
= The final cover will be maintained to ensure is
Integrity and effertiveness for a period of 20 years.
= A 5-year review process under the REAAF FFA wil
e used o evaluate whether contimied mainiemance
of the cover Is necessary io protect human health and
the snvironment. including water quality afier the 20-
year maintenance period (see ROD).
= [ne or two additional monlioring wells will be
Installed at the point of compliance to protect
beneficial wses of the grounchwaker.
Weldl The construction of all wells must comply Comtruction of Caltfornta Well Standands, Bulletins 74-81
Comtruction for | with the Californis Well Standards comstruction monitoring wells and T4-5 - Applicable
Contained requirements.
(Groundwaler
Monitoring

3-6
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Public Maotices
Five-Yoor Roviow
Riverbank Army Ammumnition Plont
Riverbank, Californio

The L.5. Army Corps of Engineers is con-
ducting the third five-year review of envi-
ronmental remedial octions implementad
at Riverbank Army Ammunition Plant
[RBAAP) in Riverbonk, Californio. Since
1980, the Army has been conducting inves-
tigations of past plant operotions ot
RBAAP unger the Installgtion Restorg-
tion Progrom. Investigotions led fo
RBAAP baing ploced on the Mational Pri-
orities List (NPL) in February 1990 due fo
chromivm and cyonide contamindtion
fiound in the grotndwaier. In 1994, the Re-
cord of Decision (ROD) was signad by the
USEPA, the DTSC, the Regional Water
Boord and the Army and inCluded two
response octions, one for the groundwater
ond the ather for the landfill. The londfill
remedy included installing o final cover,
installing ooditional monitoring wells
nesar the landfill, and mainfoining it for 20
years, Construction of the londfill remedi-
al oction wos completed in 1996, A ground-
woler exiroction ond treafment system
was the prefermed opprooch to treat the
chromium and cyonide comomination os-
socioted with post operations that hod
contaminated groundwater Doth on and
off the RBAAP facility. The sysiems for
addressing confaminarion in the ground-
wier hove been operational for the lost
15 years.

Thiz is the third five-year review conduci-
ed af the Riverbank Army Ammunition
Plant. This five-year review will evaluate
the effactivenass of the cleanup remedies
and oetermine whether the remedies con-
tinue to be profective of human health and
the environment. The review is required
at sites where the selecied remedy rasults
in comfominants remaining on-site af lev-
els that woukd nof allow for unlimited vse
ond unresiricied exposure. An UDCHMING
public notice announcing completion of
the five year review and the location of
the final Five-Year Review Report is an-
ticipoted to be ralegsad in September
2011 If you have any questions or would
like 10 provide Comiments, pleass contact
Mir. Patrick Plumb of the U.5. Army
Corps of Enginsers at (918) 557-7249 or
Mr. Robert Smith of the Riverbank Army
Ammumnition Plant af (39) B&-T274



DECLARATION OF PUBLICATION
(C.C.P. 82015.5)

COUNTY OF STANISLAUS
STATE OF CALIFORNIA

I am a citizen of the United States and a resident
of the County aforesaid; I am over the age of
cighteen years, and not a party to or interested
in the above entitled matter. I am a printer and
principal clerk of the publisher of

THE MODESTO BEE,

which has been adjudged a newspaper of
general circulation by the Superior Court of the
County of STANISLAUS, State of California,
under the date of February 25, 1951, Action
No. 46453. The notice of which the annexed is
a printed copy has been published in each issue
thereof on the following dates, to wit:

MAY 15, 2011

I certify (or declare) under penalty of perjury
that the foregoing is truc and correct and that
this declaration was executed at
MODESTO, California on

MAY 15,2011

Nt Meceltmanr

(Signature)
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 9
75 Hawthome Street
San Francisco CA 94105-3901

Memorandum
DATE: 28 November 2003
FROM: Ned Black, Fh.D.
Regional CERCLA Ecologist™icrobiologist, SFD-8-4
TO: Xuvan-Mai Tran, Remedial Project Manager, SFD-8-3
Cynthia Wetmore, Regional CERCLA Engineer, SFD-8-4
SUBJECT: Evaluation of ecological risk for the Five Year Review of Riverbank Army

Ammunition Plant

The original evaluation of ecological risk at this site remains valid. Therefore, the remedy under
five year review for this site is adequately protective of the environment.

The details of this evaluation are as follows.

Site name: Riverbank Army Ammunition Plant

EPA ID# CAT210020759 Location: 10mi northeast of Modesto, California

ROD date: 17 March 1954

5-year review date: 24 September 2006

Was there an ERAY

Yes. (summary insection 2 of ROD- rpt not found)

Were any ecological receptors evaluated?

Earthworms and plants.

Were sensitive habitais (per the NCP) evaluated?

Yes. There are evaporation/percolation (E/F) ponds in a riparian habitat and EPA asked the Armmy not to
develop the surrounding area further. The same area may contain seasonal wetlands as well.

What contaminants are present at the surface?

cyanide, chromium, Zinc, fuoride, thallinm

Were complete exposure pathways considered?

MNo. Concentrations in soils were only compared to THVS.

Is a Section 7 (ESA) consultation letter or documentation of informal Sectlon 7 consultation on file?
No.

Can the statement that the remedy is “protective of the environment” be supported?

Yes.



List of eco-relevant documents (Itx #s):

9-30-1992 drafi final feasibility study rpt 2133-00002
3-16-1994 Record of Decision (ROD) 3135-00032
List of other documenis looked at (Iix #3):

4-30-1987 final rpt: remedial investigation of REAAP 3135-00006
B-15-1996 5-year review rpi, REAAP 3135-00096
2-20-2001 S-year review rpt (Doc 1D} 126805
Comments:

Riverbank Army Ammunitions Plant is an operating manufacturer of grenades and formerly
produced aluminum sheeting and various ammunitions. The site 15 173 acres and includes various plant
facilities, a landfill, and evaporation/percolation (E/F) ponds. The surrounding area is primanly rural and
the north section is bordered by the Stanislais River.

A5 a result of the aluminum manufacturing process, the landfill was filled with pot liner
containing cyanide. Cyanide leached into the groundwater aquifer. The remaining soil did not have high
levels of contaminanis- but the fragments of pot Hner were removed anyway. The landfill was covered
with a RCRA equivalent cap and seeded with native grasses to prevent rain from soaking into the landfill
and leaching more contaminants into the groundwater as well as limit direct contact with sodls.

The EF ponds located on the banks of the Stanislans River had high levels of zinc. They were
excavated with care, as Phase [ Ecological Risk Assessment identified the area as healthy riparian habitat
supporting various aquatic and terrestrial organisms. A list can be found in the F5.

Chromium, primarily in the hexavalent form, and cyanide are the primary groundwater
contaminants. Groundwater {5 pumped and treated to non-detect levels (<1 0pg/L) and the effluent is
discharged to either the sanitary system drainage or the EP ponds. As of the last review, the Army was
looking into ways to approach the recharging A zone aquifer, which was not being treated as it was dry.
A rone sodls are contaminated, but at 30 feet bgs they are not expected to be disturbed and do not
reprasent a future exposure pathway.

One possible concern is the use of a few open off-site wells for irrigation. Flora watered with
contaminated water may represent a complete exposure pathway. Other wells, used for residential use,
have been closed or are used for monitoring. Also, it had been assumed that current plant operations
would continue, 50 no future use risks were considered. However, Riverbank Army Ammunitions Flant
has been approved for closure by the 20056 BRAC committes.



Attachment 6

Interview Reports



INTERVIEW RECORD

Site Name: Riverbank Army Ammunition Plant EPA ID No.:
Subject: County controls on groundwater use Time: 1100 Date: 5-25-11
Type: v Telephone [ Visit 71 Other Olncoming [0 OQutgoing

Location of Visit:

Contact Made By:

Name: Patrick Plumb Title: Environmental Engineer Organization: USACE

Individual Contacted:

Name: Nicole Damin Title: Environmental Resources Organization: Stanislaus County
Telephone No: 209-525-6725 Street Address:

Fax No: City, State, Zip:

E-Mail Address:

Summary Of Conversation

Ms. Damin is in the Environmental Resources Department of Stanislaus County.

Ms. Damin stated that applications for groundwater use within the county are screened for proximity to areas of
known contamination. Ahtna quarterly groundwater monitoring reports are reviewed to determine areas of
known contamination. Applications for domestic water wells within 500 to 1,000 feet of RBAAP will be denied.
Domestic water well applications from RBAAP west to Terminal Avenue will be denied. Applications for irrigation
wells will be considered individually.

Ms. Damini stated that the county has not received a water well application in the RBAAP area in approximately
10 years. She thought this was because domestic use is increasing in the area as new homes are built, and they
are connected to the municipal water system. To her knowledge, the county has not received any complaints
recently regarding groundwater issues near RBAAP. Regarding site management, she suggested that periodic
mailings be used to keep local residents informed of site developments.
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INTERVIEW RECORD

Site Name: Riverbank Army Ammunition Plant EPA ID No.:
Subject: Time: Date: 5-11-11
Type: [ Telephone \ Visit 1 Other OlIncoming [ OQutgoing

Location of Visit:

Contact Made By:

Name: Patrick Plumb

Heather Jackson

Title: Environmental Engineer

Environmental Engineer

Organization: USACE

Individual Contacted:

Name: Clark Hunt

Title: Safety Specialist

Organization: Army

Telephone No:
Fax No:
E-Mail Address:

Street Address:
City, State, Zip:

Summary Of Conversation

Mr. Hunt’s official title is Security and Safety Specialist and COR for the project. However, there are currently no
contracts in place for him to function as the COR, and he has no contracts or responsibilities for the site at

present.

Mr. Hunt stated that Ahtna is responsive and is doing a super job. He provides safety support. The City has been
difficult to deal with during the transfer, and his view is that the community feels that the plant clean-up is

taking a long time. The Army wants to retain exclusive use of the plant. Arrangements are needed for long-term
monitoring of groundwater. The FOSET may address ICs.
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INTERVIEW RECORD

Site Name: Riverbank Army Ammunition Plant EPA ID No.:
Subject: Time: Date: 5-11-11
Type: [ Telephone \ Visit 1 Other OlIncoming [ OQutgoing

Location of Visit:

Contact Made By:

Name: Patrick Plumb Title: Environmental Engineer Organization: USACE

Heather Jackson Environmental Engineer

Individual Contacted:

Name: Joseph Valenzuela Title: Environmental Technician Organization: Ahtna
Telephone No: Street Address:

Fax No: City, State, Zip:

E-Mail Address:

Summary Of Conversation

Mr. Valenzuela is the Ahtna Plant Operator for the Riverbank AAP NPL site GWTP. He has been with Ahtna for
almost one year. He also worked as the plant operator for 10 years for NI Industries when the plant first came
online. He used to be able to get lab analysis done on site, but the facilities and staff are no longer available. The
plant used to have seven operators, so it is harder to get maintenance done now that there is only one operator

Mr. Valenzuela stated that treatment has been effective and the plant is operating very well. The plant operates
24 hrs per day, seven days per week. Operator is present about 40 hrs per week, and as needed. The treatment
system is automated with an alarm system. This happened when Ahtna took over for NI Industries. No major
O&M changes in the last year, except improved landscaping. Normal maintenance. The plant is fully optimized
and he has taken care of housekeeping details (such as black widows, pigeon droppings, weeds, etc.) since he
returned to Riverbank. Ahtna is very good about safety and operation of the plant. Recently the door to the
plant broke and it was taken care of right away. There are no other major issues at the site. Ahtna implements
his recommendations on plant maintenance.
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INTERVIEW RECORD

Site Name: Riverbank Army Ammunition Plant EPA ID No.:
Subject: Time: Date: 5-11-11
Type: [ Telephone \ Visit 1 Other OlIncoming [ OQutgoing

Location of Visit:

Contact Made By:

Name: Patrick Plumb Title: Environmental Engineer Organization: USACE

Heather Jackson Environmental Engineer

Individual Contacted:

Name: Rachel Kerr Title: Environmental Scientist Organization: Ahtna
Telephone No: Street Address:

Fax No: City, State, Zip:

E-Mail Address:

Summary of Conversation

Ms. Kerr is the Ahtna Project Manager for the Riverbank AAP NPL site. She has worked on the project since April
2008. Her overall impression of the project is that the current groundwater contamination treatment system is
effective; however, now that there are fewer and smaller areas of contamination, the system is becoming less
effective. She is excited about implementing the new in-situ treatment system. There have been improvements
with well 63A” and more improvements are expected with the in-situ treatment.

Ms. Kerr stated that treatment has been effective. There are only small areas and few locations of
contamination left. In-situ treatment is needed for removing remaining contamination. This is described in
ESD#1, and will involve addition of corn syrup and ferrous sulfate. Institutional controls include deed restrictions
as described in ESD#2. County controls also limit groundwater use. Cyanide above MCL remains only in well
63A’. Well 104C is on property where the owner has denied access and is no longer available. Currently well
52C is operating 8 hours/day due to computer communication issues. Chromium is sometimes detected in
monitoring wells 117A’ and 65A’. Other wells to consider are 54B, 118B, 52C. Plant operates 24 hrs per day,
seven days per week. Operator is present about 40 hrs per week, and as needed. There were no major O&M
changes in last five years. In Jan. 2010, water was present in the communication lines, interrupting the system.
This was fixed in July/Aug., 2010. Check with the county on groundwater use issue. There are no other major
issues at the site.
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INTERVIEW RECORD

Site Name: Riverbank Army Ammunition Plant EPA ID No.:
Subject: Time: Date: 5-11-11
Type: [ Telephone \ Visit 1 Other OlIncoming [ OQutgoing

Location of Visit: RBAAP

Contact Made By:

Name: Patrick Plumb Title: Environmental Engineer Organization: USACE

Heather Jackson Environmental Engineer

Individual Contacted:

Name: Lewis Mitani Title: Remedial Project Manager Organization: USEPA
Telephone No: Street Address:

Fax No: City, State, Zip:

E-Mail Address:

Summary Of Conversation

Mr. Mitani is US EPA’s Remedial Project Manager of Record for the Riverbank AAP NPL site.

Mr. Mitani stated that as far as he can tell, everything is going well, and the only thing he is concerned about are
the institutional controls (ICs). Long-term monitoring will be required. There has been routine communications
between the Army and EPA, through the regular monitoring reports and as needed. Recent meetings have
involved the ESDs and polishing the A and A’ aquifer. No complaints or violations related to the site have been
received by the EPA, and no violations have been issued, although EPA has authority through the Federal
Facilities Agreement.

Mr. Mitani said he felt well informed about the site’s activities and progress. Regarding suggestions, he stated
that the Army could facilitate the process of automatic review of well applications from the county and the
water board, and establish a zone of prohibition near areas of remaining contamination. ICs are discussed in
ESD#2 for conveying land and property to the LRA. Mr. Mitani stated that the ICs “have to be fleshed out”,
including the post-closure use of off-site wells and the Army’s right of access to the landfill and to wells on
private property. A base-wide master plan addressing ICs needs to be developed. There are no other major
issues at the site.
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INTERVIEW RECORD

Site Name: Riverbank Army Ammunition Plant EPA ID No.:
Subject: RBAAP Five-Year Review Time: 1430 Date: 6-2-11
Type: \ Telephone [ Visit [] Other [JIncoming  [1Outgoing

Location of Visit:

Contact Made By:

Name: Patrick Plumb Title: Environmental Engineer Organization: USACE

Individual Contacted:

Name: Robert Smith Title: Base Environmental Organization: US Army
Coordinator

Telephone No: 209-869-7274 Street Address:
Fax No: City, State, Zip:
E-Mail Address:

Summary Of Conversation

Mr. Smith is the Base Commander’s Representative and the Base Environmental Coordinator, and has been for
the last 2.5 years. He is one of two Army personnel left at RBAAP. Mr. Smith stated that his overall impression
of the work is that a well-established routine is successfully cleaning up the site and the contractor, Ahtna, is
doing an excellent job.

Difficulties have included lack of continuity in Army personnel due to the BRAC process, which has resulted in
Army personnel with extensive site experience leaving RBAAP. This has led to poor communications at times
with USACE and difficulties in contracting services. Contracts that had taken a few weeks by the Army Rock
Island contracting took a few months with the bidding process used by the USACE. One example of this occurred
in 2009 when the operator’s contract lapsed and work at the GWTP was stopped. This also caused a delay in the
production of the ESDs. Another problem occurred when access to extraction wells west of RBAAP was denied
because the property owner said they were not paid for access.

Control for the site has been turned over to the LRA, and the transfer is proceeding. Galbestos is an issue at
RBAAP, and is slowing the FOST and FOSET, but is not present on the NPL portion of the site.

Institutional controls are being handled through ESD #2. In-situ treatment is being handled through ESD #1.

Another issue is that the discharge from the GWTP goes through the IWTF with its RCRA Part B permit. When
the IWTF is closed, it is not clear if the GWTP will be able to discharge directly to the E/P ponds.
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Attachment 7
Groundwater Trend Analysis

Both the Mann-Kendall test and Sen Slope statistics were performed to provide the primary
evaluation of well trends. Linear regression analysis was aso performed as an illustrative
graphic of the time versus concentration relationship and to show calculated confidences and
prediction intervals.

The various statistical models and parameters used in the assessment are discussed below.

Linear regression
Linear Regression examines the relationship between concentration and time, with severa
statistical parameters used to determine significance:

Slope (b1)
Slopeisthe dant of theregression line. It isthe changein Y (chromium or cyanide
concentration) that occurs when X increases by one unit (date of next sampling event).

Coefficient p-values (P)

The coefficient value for P (p-value) indicates whether or not the association between the
response and predictor(s) is statistically significant. If the p-value is smaller than the o-level
selected, the association is statistically significantly. A commonly used a-level is0.05 (95%
confidence level) so if the p-value is less than 0.05 then the equation is statistically significant.

Prediction intervals (Pl)

[llustrate the range of likely values for new observations (values for chromium or cyanide). They
represent a series of prediction intervals that span the range of observed values (known
chromium or cyanide concentrations from sampling and analysis).

Confidence intervals (Cl)

Confidence intervals are used to indicate the reliability of an estimate. How likely theinterval is
to contain the parameter is determined by the confidence level or confidence coefficient. A
confidence interval is aways qualified by a particular confidence level, usually expressed as a
percentage; for example a"95% confidence interval™ was used to evaluate the RBAAP
groundwater data. The end points of the confidence interval are referred to as confidence limits.

For a given estimation procedure, the higher the confidence level, usually the wider the
confidence interval will be. A 95% confidence interval does not mean that there is a 95%
probability that the interval contains the true mean. The interval computed from a given sample
either contains the true mean or it does not. Instead, the level of confidence is associated with the
method of calculating the interval. The confidence coefficient is simply the proportion of
samples of agiven size that may be expected to contain the true mean. That is, for a 95%
confidence interval, if many samples are collected and the confidence interval computed, in the
long run about 95% of these intervals would contain the true mean.



Mann-Kendall Test

The Mann-Kendall test is asigned rank test and assumes no particular distribution for the data,
that is, it doesn’t have to be normally distributed. It is based on the difference between the
numbers of pair-wise differences (number of positive signs minus the number of negative). If the
differenceisalarge positive value, then there is evidence of an increasing trend in the dataand if
it isalarge negative value, then there is evidence of a decreasing trend. The baseline condition
for thistest (null hypothesis) is that there is no temporal (time) trend in the data values. The
alternative hypothesisis that of either an upward trend or a downward trend. The null hypothesis
(thereis no trend) is rejected when the computed Z value is greater than Zo where a is the level
of statistical significance.

The Mann-Kendall test is used for detecting trends in data collected over time. An adjustment is
made for tied observationsin this non-parametric test. Y ou must have at least 10 observations for
the normal approximation to be appropriate. Normal approximation is often used to test the
difference between scores of data where the central point under the null hypothesis would be
expected to be zero. Scores exactly equal to the central point are excluded and the absolute
values of the deviations from the central point of the remaining scores are ranked such that the
smallest deviation has arank of 1. Tied scores are assigned a mean rank. The sums for the ranks
of scores with positive and negative deviations from the central point are then calcul ated
separately. A value Sis defined as the smaller of these two rank sums. Sisthen compared to a
table of all possible distributions of ranks to calculate p, the statistical probability of attaining S
from a population of scoresthat is symmetrically distributed around the central point. Sis
measured in the units of the response variable and represents the standard distance data values
fall from the regression line. Normally the better the equation predicts the response, the lower the
valuefor S.

As the number of scores used, n, increases, the distribution of all possible ranks S tends towards
the normal distribution. So athough for n < 20, exact probabilities would usually be calculated,
for n> 20, the normal approximation is used. The recommended cutoff varies some use 20
although some put it lower (10) or higher (25). Minitab calculates the Mann-Kendall trend test
by normal approximation at for data where n >10.

Z-value

The z-value measures how far an observation lies from its mean in units of standard deviation.
Converting an observation to az-value is called standardization. To standardize an observation in
a population, subtract the population mean from the observation of interest and divide the result
by the population standard deviation. The product of these operationsis the z-value associated
with the observation of interest. As discussed above there is no trend when the computed z value
is greater than z o where a is the level of statistical significance (for definition statistical
significance see coefficient p-values above).

Sen’s Sope

Sen’s slopeis an dternative for estimating a slope. This approach involves computing slopes for
all the pairs of time points and then using the median of these slopes as an estimate of the overall
slope. If thereis no underlying trend, there will be an approximately equal number of positive
and negative slopes, and thus the median will be near zero Sen’ s slope provides an estimate of



the slope (unit changei.e. concentration of chromium or cyanide per time period) or the
magnitude of the trend.

Results of statistical analysis of monitoring well concentration trends are given in below.



RBAAP MONITORING WELL 54B

Fitted Line: concentration versus time

MW 54B, Chromium
Chromium Concentration (ug/L) = 2673 - 0.06567 Date
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Notes: CIl = Confidence Interval
Pl = Prediction Interval

Data:
Date Concentration(ug/L)
8/1996 328
11/1996 310
12/1996 340
1/1997 320
2/1997 372
5/1997 482
8/1997 472
11/1997 398
2/1998 370
4/1998 372
8/1998 332
2/1999 260
5/1999 249
8/1999 311

11/1999 284



2/2000
5/2000
8/2000
11/2000
2/2001
6/2001
8/2001
11/2001
2/2002
5/2002
8/2002
11/2002
3/2003
5/2003
8/2003
12/2003
2/2004
5/2004
9/2004
11/2004
3/2005
6/2005
9/2005
11/2005
2/2006
11/2006
2/2007
5/2007
8/2007
11/2007
3/2008
6/2008
9/2008
11/2008
8/2009
11/2009
2/2010
5/2010
8/2010
11/2010
3/2011

225
229
220
209
219
204
210
205
211
202
196
201
178
174
160
154
155
152
154
139
155
145
133
131
133
133
113
115
110
93
19
20
13
10
10
41
61
63
68
100
130

Regression Analysis: Chromium Concentration (Hg/L) versus Date

The regression equation is

Chromium Concentration (ug/L) = 2673 - 0.0657 Date

S =46.2730 R-Sq = 84.1%

R-Sq(adj) = 83.8%

Mann-Kendall Trend Test by Normal Approximation

Ho: No trend in Chromium Concentration (Hg/L)



The calculated z = -9.27438

For Ha: Upperward trend, the p-value = 1
At alpha = 0.05, there is not enough evidence to determine that there is an upward trend.

For Ha: Downward trend, the p-value = 0.0000000
At alpha = 0.05, there is enough evidence to determine that there is a downward trend.

Sen's Slope

Sen's Slope for Chromium Concentration (pg/L) = -5.625
Sen's Slope for Chromium Concentration (ug/L-yr) = -21.4 ug/L-yr



RBAAP MONITORING WELL 118B

Fitted Line: concentration versus time
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MW 118 B, Chromium

Chromium Concentration (ug/L) = - 973 + 0.02727 Date
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Date

2011

—— Regression
95% CI
95% PI

S 31.3124

R-5q 11.6%

R-Sq(adj) 1.8%

Notes: CIl = Confidence Interval

Pl = Prediction Interval

Data:
Date Concentration(ug/L)

11/2007 94
6/2008 111
9/2008 120
11/2008 120
8/2009 100
11/2009 170
2/2010 82
5/2010 68
8/2010 140
11/2010 150
3/2011 150

Regression Analysis: Chromium Concentration (4g/L) versus Date




The regression equation is

Chromium Concentration (ug/L) = - 973 + 0.02727 Date

S =31.3124 R-Sq =11.6% R-Sq(adj) =1.8%

Mann-Kendall Trend Test by Normal Approximation
Ho: No trend in TCE Concentration (pg/L)

The calculated z = 1.78885

For Ha: Upperward trend, the p-value = 0.0368191
At alpha = 0.05, there is enough evidence to determine that there is an upward trend.

For Ha: Downward trend, the p-value = 0.963181
At alpha = 0.05, there is not enough evidence to determine that there is a downward trend.

Sen's Slope

Sen's Slope for Chromium Concentration (Ug/L) = 4.28571
Sen's Slope for Chromium Concentration (ug/L-yr) = 13.5 ug/L-yr



RBAAP MONITORING WELL 65A’

Fitted Line: concentration versus time

MW 65A', Chromium
Chromium Concentration (ug/L) = - 50.54 + 0.002933 Date
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S 23.5783
R-Sq 3.7%
R-Sq(adj) 1.9%

Notes: CI = Confidence Interval
Pl = Prediction Interval

Data:
Date Concentration(ug/L)

8/1996 35.1
11/1996 27.6
2/1997 34.6
5/1997 47.6
8/1997 50.5
11/1997 35.5
2/1998 50

4/1998 52.8
8/1998 60.5
2/1999 57

5/1999 154
8/1999 101
11/1999 83.5
2/2000 83.6
5/2000 71.9

8/2000 56.3




11/2000 59.6

2/2001 42.8
6/2001 50.7
8/2001 47.9
11/2001 44.5
2/2002 60.8
5/2002 42.1
8/2002 40.7
11/2002 54.7
3/2003 44.7
5/2003 41.6
8/2003 66.2
12/2003 55.7
2/2004 71.2
5/2004 53.9
9/2004 54.4
11/2004 58.1
3/2005 42
6/2005 62
9/2005 56.2
11/2005 45.6
2/2006 46
11/2006 47.4
2/2007 51.8
5/2007 56.5
8/2007 85.8
11/2007 130
3/2008 74
6/2008 88
9/2008 40
11/2008 110
8/2009 53
11/2009 61
2/2010 86
5/2010 85
8/2010 57
11/2010 32
3/2011 67

Regression Analysis: Chromium Concentration (Hg/L) versus Date
The regression equation is
Chromium Concentration (ug/L) = - 50.54 + 0.002933 Date
S =23.5783 R-Sq =3.7% R-Sq(adj) =1.9%
Mann-Kendall Trend Test by Normal Approximation
Ho: No trend in Chromium Concentration (Hg/L)

The calculated z = 2.11135

For Ha: Upperward trend, the p-value = 0.0173710



At alpha = 0.05, there is enough evidence to determine that there is an upward trend.

For Ha: Downward trend, the p-value = 0.982629
At alpha = 0.05, there is not enough evidence to determine that there is a downward trend.

Sen's Slope

Sen's Slope for Chromium Concentration (pg/L) = 0.308696
Sen's Slope for Chromium Concentration (pg/L-yr) = 1.4 pg/L-yr



RBAAP MONITORING WELL 104C

Fitted Line: concentration versus time

MW 104C, Chromium
Chromium Concentration (ug/L) = - 77.51 + 0.003327 Date
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Notes: CI = Confidence Interval
Pl = Prediction Interval
Data:
Date Concentration(ug/L)

11/1996 28

5/1997 34

8/1997 41

11/1997 29

8/1998 46.4

2/1999 48.1

5/1999 27.8

8/1999 56

11/1999 82

2/2000 63.9

5/2000 57.1

8/2000 68.7

11/2000 74.4

2/2001 61.9

6/2001 80

8/2001 57.8



11/2001 54.7

2/2002 45.7
5/2002 30.5
8/2002 40.6
11/2002 36

3/2003 33.4
5/2003 31.1
8/2003 41.8
12/2003 25.3
2/2004 29.9
5/2004 26.9
9/2004 29.4
11/2004 24.2
3/2005 23.1
6/2005 26.4
9/2005 25.8
11/2005 22.1
11/2006 44.5
5/2007 57.1
8/2007 68.1
11/2007 65

6/2008 74

11/2008 82

8/2009 83

11/2009 78

Regression Analysis: Chromium Concentration (Hg/L) versus Date
The regression equation is
Chromium Concentration (ug/L) = - 77.51 + 0.003327 Date
S =19.5826 R-Sq=4.7% R-Sq(adj) =2.3%
Mann-Kendall Trend Test by Normal Approximation
Ho: No trend in TCE Concentration (pg/L)
The calculated z = 0
For Ha: Upperward trend, the p-value = 0.5
At alpha = 0.05, there is not enough evidence to determine that there is an upward trend.
For Ha: Downward trend, the p-value = 0.5
At alpha = 0.05, there is not enough evidence to determine that there is a downward trend.

Sen's Slope

Sen's Slope for Chromium Concentration (pg/L) = 0
Sen's Slope for Chromium Concentration (pg/L-yr) = 0 ug/L-yr



RBAAP EXTRACTION WELL 63A’

Fitted Line: concentration versus time

EW 63A’, Cyanide
Cyanide Concentration (ug/L) = - 1845 + 0.05499 Date
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Qo 0- Py - o
(]
2
=
g -250
o
-500 : : :
1995 2000 2005 2010
Date
Notes: CIl = Confidence Interval
Pl = Prediction Interval
Data:
Date Concentration(ug/L)
8/1996 91.4
11/1996 133
12/1996 89
1/1997 10
2/1997 102
5/1997 108
8/1997 132
11/1997 114
2/1998 420
4/1998 459
8/1998 365
2/1999 376
5/1999 268
8/1999 104
11/1999 57
2/2000 41



5/2000 47

8/2000 22
11/2000 438
2/2001 607
6/2001 60
11/2001 73
2/2002 70
5/2002 20
8/2002 66
11/2002 67
3/2003 79
5/2003 93
8/2003 88.3
12/2003 83
2/2004 125
5/2004 106
9/2004 125
11/2004 112
3/2005 111
6/2005 104
9/2005 116
11/2005 138
2/2006 153
11/2006 206
2/2007 192
5/2007 254
8/2007 259
11/2007 940
3/2008 910
6/2008 780
9/2008 780
11/2008 600
8/2009 360
11/2009 350
2/2010 320
5/2010 320
8/2010 280
11/2010 240
3/2011 220

Regression Analysis: Cyanide Concentration (Hg/L) versus Date
The regression equation is
Cyanide Concentration (ug/L) = - 1845 + 0.05499 Date
S =209.582 R-Sq = 15.5% R-Sq(adj) = 13.9%
Mann-Kendall Trend Test by Normal Approximation
Ho: No trend in Cyanide Concentration (4g/L)
The calculated z = 3.68824

For Ha: Upperward trend, the p-value = 0.0001129



At alpha = 0.05, there is enough evidence to determine that there is an upward trend.

For Ha: Downward trend, the p-value = 0.999887
At alpha = 0.05, there is not enough evidence to determine that there is a downward trend.

Sen's Slope

Sen's Slope for Cyanide Concentration (ug/L) = 4.25
Sen's Slope for Cyanide Concentration (ug/L-yr) = 15.8 pg/L-yr



RBAAP EXTRACTION WELL 71A’

Fitted Line: concentration versus time

EW 71A’, Cyanide
Cyanide Concentration (ug/L) = 3333 - 0.08040 Date

1500 Regression
. 95% CI
-~ . 95% PI
;l-i S 222,227
-~ 1000 R-Sq 22.8%
c R-Sq(adj)  21.0%
.2
®
b L L ]
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c
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1995 2000 2005 2010
Date
Notes: ClI = Confidence Interval
Pl = Prediction Interval
Data:
Date Concentration(ug/L)
11/1996 200
12/1996 1200
1/1997 1300
2/1999 239
5/1999 169
8/1999 98
11/1999 147
2/2000 186
5/2000 231
8/2000 202
11/2000 225
2/2001 283
6/2001 191
11/2001 236
2/2002 285
5/2002 238
8/2002 278



11/2002 155

3/2003 287
5/2003 445
8/2003 339
12/2003 367
2/2004 550
5/2004 496
11/2004 432
3/2005 549
6/2005 241
9/2005 296
11/2005 116
2/2006 363
11/2006 191
2/2007 72
5/2007 194
8/2007 166
11/2007 87
3/2008 140
6/2008 120
9/2008 54
11/2008 40
8/2009 38
11/2009 40
2/2010 370
5/2010 100
8/2010 72
11/2010 200
3/2011 38

Regression Analysis: Cyanide Concentration (Hg/L) versus Date
The regression equation is
Cyanide Concentration (Mg/L) = 3333 - 0.08040 Date
S =222.227 R-Sq =22.8% R-Sq(adj) = 21.0%
Mann-Kendall Trend Test by Normal Approximation
Ho: No trend in Cyanide Concentration (Hg/L)
The calculated z = -2.56644

For Ha: Upperward trend, the p-value = 0.994863
At alpha = 0.05, there is not enough evidence to determine that there is an upward trend.

For Ha: Downward trend, the p-value = 0.0051374
At alpha = 0.05, there is enough evidence to determine that there is a downward trend.

Sen's Slope
Sen's Slope for Cyanide Concentration (ug/L) = -3.96429
Sen's Slope for Cyanide Concentration (ug/L-yr) = -12.6 pg/L-yr



Attachment 8

Site Inspection Photos



GWTP: lon exchange bed and control panel.



GWTP: Surge tank, ion exchange unit, process piping and controls.



GWTP: Treated water holding tanks.



Landfill Monitoring Well GW5C and Landfill, facing NE.



West side of landfill, facing NE.
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South side of landfill, facing NW.



East side of landfill, with fence and rodent traps, facing N.



IWTP: Treated water holding basin.



Extraction Well EW63A’ control panel.



Extraction Well EW54B.



E/P Pond, facing W.



Attachment 9

Groundwater Monitoring Data
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